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When it comes to Brakes... 
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Bendix Products 


BIRTHPLACE OF 


Trace the history of automotive braking, and you 
almost trace the history of Bendix.* A good part 
of braking progress has been Bendix progress— 
and will continue to be in the future. For Bendix 
Products never gives up ifs search for better 
ways to stop, and more economical ways to 


HYDROVAC* POWER BRAKING 


BETTER BRAKES 


build quality braking. Regardless of the type of 
vehicle, put your braking problem up to Bendix 
Products! You'll soon see what experience and 
engineering imagination can combine to do. 


BENDIX PRODUCTS DIVISION of 4 
SOUTH BEND 20, INDIANA soy ROD 


TRAILER VACUUM POWER BRAKES 


CENTERMOUNT PARKING BRAKE Bendix B.K.* VACUUM POWER RELAY VALVES 


HYDRAULIC REMOTE CONTROLS PRODUCTS HYDRAULIC POWER STEERING 
DIVISION 


UNIVERSAL JOINTS 





WHEEL BRAKES 


REG. U. S. PAT. OFF 


OVER 7 OUT OF 10 AUTOMOTIVE VEHICLES EVER BUILT HAVE BEEN BETTER BECAUSE OF BENDIX 
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To Our Readers... 


A strike of typesetters is responsible for this March iseue reaching 
you some 30 days late. It ie responsible also for the editorial sec- 
tion being reproduced by photolithography - from proofs of type al- 


ready set but not locked up in forms to permit running on regular 


presses. 


Since the men who run the printing presses and do the binding did not 
strike, it was possible to run the advertising pages in the regular 
way - because advertisements come to us 48 engraved plates; no type- 


setting is necessary. 


ne - 


i The editorial section of your April issue will be reproduced by photo- 
lithography from typewritten pages - since no new type can be set un- 


til the strike is over. Pictures and line drawings will be included 


as usual. 


SAE is glad to be able to continue to serve members with current 
. technical information and to carry its advertisers’ messages in ser- 


viceable form during this trying period of strike = born production and 


cost difficulties. 


A.C, Warner 


Secretary and Gen. Manager 
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ON DETERGENT OIL 


@ Says Engine Builder «=. 
aaseo on paper’ ey CARL T. DOMAN 


e-President and Chief Engineer, Aircooled Motors, Inc 


IGHT plane flight experience has shown straight 

mineral aero oil to be at least as good as some 
detergent types and often less troublesome. 

For one thing, bronze valve guides wear rapidly 
with heavy-duty types of detergent oil. One way 
of getting around this trouble is with a cast-iron 
instead of a bronze guide. While most detergent 
oils do show up to advantage with cast-iron guides, 
good service is also possible with a good grade of 
straight mineral aero oil. 

Engine manufacturers could safely recommend 
an SAE 40 straight mineral oil for temperatures 
above 40 F and an SAE 20 grade down to 0 F. 

Some operators using detergent oils also report 
an alarming increase in spark-plug fouling. When 
it gets into the combustion chamber this type of 
oil leaves an unusual and harmful deposit on 
spark-plug electrodes. 

While tests show detergent oils to reduce de- 
posits on piston rings and in valve guides, need 
for them in service is open to discussion. Field 
experience proved them unessential if the oil is 
kept clean and engine operating temperatures are 
kept under control. 

Examination of one engine after 675 hr of opera- 
tion on SAE 40 straight mineral oil revealed no 
excessive deposits. Valve guides had no abnormal 
sludge formation; the oil pan was perfectly clean. 
But the operator of this particular engine was 
careful to change the oil every 25 hr. Another 
engine examined after 550 hr on straight aero oii 
showed about the same results. 


If use of compounded or detergent oils is on the 


tered tn Light Plan Engines,’ 
& Lubricants Mesting Tulsa 


2 d Ndi < ru 7 CLT £ 
_ oO4 ad 
1, 1947. 


We can get along without com- 
pounded oils by using straight 
mineral aero oils, shows Doman. 
Oil engineers argue detergent 
lube's advantages already are 
emerging, with greater improve- 
ment expected. 








increase, as pointed out by one of the major oil 
companies, incompatibility of compounded types 
with straight mineral oils opens the d 
trouble. Here’s what raises the question: 

Detergent additives in oil hold in suspension for 
eign materials that might otherwise deposit them- 
selves on internal engine surfaces. But an engin 
operated for any length of time on straight mineral 
oil is coated with a normal deposit on its insides. 
Changing to a detergent oil after such a period 
may loosen some of these harmless deposits, with 
plugged oil screens, oil lines, and hydraulic lifters 
a distinct possibility. This situation makes it the 
joint responsibility of airplane and engine maker 
as well as oil dispenser to acquaint fliers with the 
possibility. Perhaps some routine procedure dur 
ing the switch from nonadditive to additive oils 
will eliminate the danger. 

Another situation needing action is the grading 
of all light airplane engine oils. Some aircrafi 
engine manufacturers specify oils in Saybolt sec 
onds at 210 F. On the other hand, light airplan 
operators tend to call for aviation oil by SAl 
motor oil grades. But confusion leading to troubl 
is possible with this dual system in use since SAL 
60 oil is not equivalent to Grade 60 aviation oi 
but rather Grade 120. 

Since many operators prefer the SAE nomentlé 
ture, the industry should adopt it as standal 
terminology for aviation engine oil. But thats 
where the line should be drawn on automoul 
practice. Motor oils offer no special advantage ! 
aircraft engines. 

(Complete paper on which this article is base» 
available from SAE Special Publications Depa! 
ment. Price: 25¢ to members, 50¢ to nonmembers 
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= Say Oil Technicians «== 


ions ey W. V. Hanley 
Standard Oil Co. of Calif 


H. R. Kemmerer 
Shell Oil Co, Inc. 


E. F. H. Pennekamp 


Standard Oil Development Co 


current difficulties with light aircraft 
engine detergent oils are not unlike those of 


= any other new product for a still-to-be pioneered 


Ss 
a 


industry such as the small plane one, agreed all 


) discussers. Once plane and engine makers, oper- 


«+ : 
® a.ors 


and oil suppliers learn how to cope with 
idiosyncrasies of these engines, research will de- 


velop detergent oils well-suited to low horse-power 


s Engines 


Too much should not be expected at present of 


) additive oils since most were designed for heavy- 


; cuty ground Vehicles, Pennekamp advises. They 


_ cannot be used indiscriminately in aircraft engines. 


Detergent oils designed specifically for light plane 
engines, with proper emphasis on their operating 
problems, perform well regardless of valve guide 
material — cast iron or bronze. 


Over 40 million miles of airline test flights 


| showed essentially no difference between com- 


pounded and uncompounded lubricants on replace- 
metic rate of bronze valve guides. Many automo- 
live detergent-type oils, however, will seriously 
corrode valve guides. 

Past experience also indicates the need for de- 


; ‘ergents in light aircraft oils depends on engine 


B design 


perating and maintenance practice. Some 
cperators use nonadditive aero oils with better 


: rene than those using detergent types. At first 
) S'ance seemingly insignificant differences in flight 
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and overhaul procedures seem to make the differ- 





ence. But ring and valve sticking from excessively 
high temperatures in the ring belt area and around 
the valve guides is just as disconcerting whether 
poor cooling stems from climb at excessive angles 
of attack, insufficient cylinder finning, or poorly- 
designed cowling. 

Head temperatures on personal airplanes rut. 
abnormally high, judged by airline engine stand- 
ards. During summer months they frequently 
exceed 500 F, even with proper maintenance of 
cowling and engine baffles. In many cases poor 
maintenance boosts them even higher. In a field 
survey, for example, airplanes of one particular 
make were found with one or more of the inter- 
cylinder baffles missing on 80% of the airplanes 
examined. High cylinder temperatures and use of 
straight-sided pistons usually limit overhaul pe- 
riods to between 500 and 600 hr. The same en- 
gines, running on high-quality compounded avia- 
tion oil with proper clearances, operate 1500 hi 
between overhauls. 

Kemmerer agrees with Doman that two grades 
can adequately cover the air temperature range 
for most light plane service. But for best opera- 
tion, he believes thermostated oil temperature con- 
trol could be profitably used for such practice. 


Deposits May Not Loosen 


Purging action of detergent oils when first used 
in engines formerly operated on nondetergent 
types might loosen previously-formed deposits, 
agrees Hanley. He says this can be pronounced in 
relatively cold-running automotive type engines 
in which soft sludge is formed with uncompounded 
oils. Deposits formed with uncompounded oils in 
hotter-running aircooled aircraft engines are gen- 
erally baked on as a hard enameled surface that 
resists purging. 

Switch to SAE number designations and vis- 
cosity at 210 F would be undesirable for the light 
plane market, the discussers feel, unless the entire 
aviation oil field and the armed services also 
changed to this practice. Kemmerer says separate 
grade designations would avoid confusion since, 
technically, automotive and aircraft engine oils are 
two distinctly different products. 
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1 This example should help explain the complex 

* theory of torsional vibration in simple terms. 
Suppose we have a pair of flywheels attached to 
the ends of a flexible shaft. Assume that the bear- 
ings permit only rotary motion. If we twist the 
flywheels, they will vibrate torsionally in opposi- 
tion to each other. 

A point at the center of the shaft — the “node” - 
will not move at all. But it obviously must trans- 
mit the vibratory torque. 

The rate of oscillation or frequency, in cycles per 
minute or second, depends both on the flywheels’ 
moments of inertia and on shaft stiffness. It is 
easily calculated for a simple system. The free 
vibration we started will die out rapidly because 
of bearing and shaft friction. 





GENERATOR ROTOR 











9 Now suppose we replace one of the flywheels 

* with a single-cylinder engine and the other 
with a generator, the moments of inertia remain- 
ing the same. This is illustrated above. 

The system still will have a tendency to vibrate 
in torsion. This is now further encouraged by the 
fact that engine torque is pulsating. 

If we assume a natural frequency of 1000 cycles 
per minute and consider a four-cycle type engine, 
we find the system develops a violent, steady tor- 
sional vibration as the firing frequency approaches 
1000 cpm (equivalent to a speed of 2000 rpm). 
This torsional vibration is superimposed on the 
steady shaft rotation. But we also find vibrations 
of the same frequency at 1000, 667, 500, and other 
rpm’s. This is understandable if we examine the 
diagram of engine torque fluctuation. At right is a 
typical one.- 
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” 
*Paper “Methods of Measuring Torsional Vibration,’ was presented 
at SAE Detroit Section, Nov. 3, 1947 
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Here positive and negative torques due 

3. firing and compression are evident. (Inertié 
torques due to varying piston motion have bee! 
omitted for clarity.) If firing impulse coincides 
with every natural frequency wave, or every other 
wave or third wave, it will reinforce vibration. 
Mathematically integrating responses of the sy* 
tem to torque fluctuations for all important work 
ing conditions is conceivable, but in most cases 
impractical without an 18,000-tube calculating m4 
chine. In practice we usually use the mathematica: 
trick of replacing the torque diagram with equiv 
lent sine and cosine series of Fourier and consid’ 
each term or harmonic separately. 
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Morsional Vibration? 


Today’s highly-loaded truck and bus 
engines transform torsional vibrational 
from a “long-hair” theory to a practical 
automotive engineering problem, says 
Hope. Need for more bearing area, con- 
servative water jacketing, and more 
complicated accessory drives spreads 
out the shafting so that it’s more sus- 
ceptible to torsional vibration. 

He reports that unorthodox engine 
and drive arrangements for the sake of 
improved vehicle layouts together with 
the trend toward higher specific power 
reduced manufacturing 


into prominence. And diesel engines 


a with their greater peak pressures and 


torque fluctuation pose an ever-present 
possibility of crankshaft breakage. 
Careful design supported by continued 
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Sketched above are the first three harmonics 

of the equivalent series for the torque diagram 
at left. Response of a system of shafts and masses 
'o a Sine wave of torque is sufficiently easier than 
integration to permit some calculation. Each har- 
monic will excite vibration; at the proper sub- 
multiple of the engine’s fundamental critical speed 
‘' will come into resonance. 
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development must guard against it. 

In this article Hope explains torsional 
vibration and how it is calculated. The 
paper on which this article js based is 
available from SAE ,Price 25¢ to mem- 
bers, 50¢ to nonmembers. 


Hope was a member of the SAE Tor- 
sional Vibration Committee that devel- 
oped SAE Special Publication No. 5, 
Evaluation of Effects of Torsional Vi- 
bration. He authored one section of this 
publication which deals with torsional 
vibration instrumentation and measure- 
ment, stress calculations, and design 
applications of torsional vibration de- 
terminations. Copies of this 578-page 
treatise are available from the SAE 
Special Publications Department for 
$5.00 to members and $10 to non- 
members. 





a= 








| 
| 
| 
| 
| 
| 





0 500 1000 i500 2000 


RPM—= 


DEGREES DOUBLE AMPLITUDE 
L 


This depicts a possible response curve — vibra- 
" tion amplitude versus engine speed — for this 
example. In more complicated engines, the points 
of applications of impulses and their timing are 
such that some harmonics reinforce and create 
serious amplitude; others almost or entirely cancel. 


Firing impulses are not the only source of excita- 
tion for torsional vibration. Fluctuating loads, 
universal joints running at angles, angular vibra- 
tions of gear boxes, and camshaft load fluctuations 
are a few of the additional sources of torsional 
vibration excitation that may be encountered in 
vehicle work. 
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Announce Facts Abou 


What They Are... 


BASED ON PAPER“ BY 


W. E. Shively 


MANAGER, TIRE DESIGN 
THE GOODYEAR TIRE G RUBBER CO 


HE new extra low pressure tire for passenger 
cars is 8 to 12% larger in cross-section; contains 
12 to 25% greater air volume; operates best at a 





Table 1 - Present Tires and Their New Extra Low Pressure 
Tire Replacements 


Present Extra 

Tire Size Low Pressure Size 
5.50-16 6.40-15 
6.00-16 6.70-15 

6. 25-16 7.10-15 

6. 50-15 7.60-15 
7.00-15 8.20-15 
7.50-15 6 Ply 8.90-15 6 Ply 





Table 2 — Proper Tube Sizes for Extra Low Pressure Tires 


Tire Size Tube Size 
6.40-15 6.00-15 6.40-15 
6. 70-15 6.50-15 6.70-15 
6. 70-16 6.50-16 6.70-16 6.25-16 
7.10-15 7.10-15 

7.60-15 7.00-15 7.60-15 
7.60-16 7.00-16 7.60-16 
8.20-15 7.50-15 8.20-15 
8.20-16 7.50-16 8.20-16 
8.90-15 8.90-15 

8.90-16 8.25-16 8.90-16 





~ 


24-psi maximum pressure, which is 4 psi or 14% &s 
less than in old conventional types. This softer 
tire can be adapted to new cars without basic 
design changes. 

“Exactly what’s the difference between my old 
tires and these new ones?” the average car owner 
might ask. Let’s compare the 6.70x15 extra low 
pressure tire with conventional 6.00x16 which it 
replaces, shown in Fig. 1, both inflated on standard 
recommended rims. (Though this comparison is 
for one make of tire, it’s similar in most respects 
to others.) 

Width of the new tire on a standard rim is 0.45 
in., or 8% greater than the old one. Inflation pres- 
sure -for the new is 24 psi compared to 28 psi for 
the old. The softer tire’s rim diameter is 12 in.; 
it’s 16 in. for its conventional counterpart. Rim 
width of the new design is '-in. wider, so that rim 
width ratio is 67% compared to 64%. Overall 
diameter, loaded radius, and rated load capacity 
are about the same for both old and new. But the 
extra low pressure tire and tube, in cotton con- 
struction, weighs about 2° more. It also carries 
124%2% more air volume on a slightly narrower 
tread. 

Table 1 gives proper new tire size for replacing 
other present sizes. Since the extra low pressure 
tire is about one size larger than the one it re- 
places, it needs a larger tube. Usually the next 
larger tube size will do. Table 2 shows the proper 


























Paper “Application of Extra Low Pressure Tires to Pass 
was presented at SAE Annual Meeting, Detroit, Jan. 14, 194 





Table 3 - Dimensions and Engineering Data of New Versus Old Tires 


Present Size 5.50 6.00 : 
E.L. P. Size 6.40 6.70 
Section Diam. Inches 5.65 6.40 6.25 6.70 
Inflation Pressure Psi 30 24 28 24 
Load - Lb 825 825 915 920 
Rim Diam. Inches 16 15 16 15 
Rim Width Inches 3% 4 4 4, 
Overall Diam. Inches 27.33 27.27 28.35 28.21 
Loaded Radius - Inches 13.04 12.97 13.45 13.31 
Weight - Tire and Tube Lb 23.25 24.07 25.50 26.04 
Air Volume Cu Inches 1345 1720 1650 1865 
Tread Width Inches 4.10 3.94 4.54 4.2 
Revolutions per Mile 758 761 734 738 


a a SSS SS SASS 


6.25 6.50 . 7.00 7.50 
7 7.60 8.20 8.90 
6.50 7.10 6.80 7.60 7.35 8.20 8.00 8.90 
28 24 28 24 28 24 32 24 
985 990 1005 1090 1145 1225 1400 1410 
16 15 15 15 15 15 15 15 
4%, 5 4%, 514 5 . 51, 612 
28.95 28.71 28.10 29.13 29.05 30.26 30.16 31.48 
13.67 13.51 13.38 13.66 13.68 14.11 14.19 14.72 
27.92 27.53 28.55 30.00 31.47 33.97 38.75 42.11 
1915 2170 1920 2410 2875 2670 3395 
4.70 4.40 4.93 4.62 5.32 5.05 5.88 5.50 
718 724 736 715 721 687 705 659 
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size of the new extra low pressure tires compared with 
its equivalent present-type size 





» new tire and tube combinations to use. This table 
) lists both the extra low pressure tire size and the 
» conventional tire size in which it fits properly since 


4 most manufacturers no doubt will double-brand 
tubes 

» Weight, dimensions, and other features of new 

and old tire equivalents are compared in Table 3. 


» A study of these data shows the new tire program 
|» echieves some very desirable objectives. Here’s 
} what it does: 
1. Establishes more logical and realistic size 
increments. 
) , 4 . . . 
¢. Establishes more significant and modern 
name sizes. 
9 44. ° e > 
0. Standardizes on the 15-in. diameter wheel. 
‘. Maintains interchangeability of new and old 
‘ype tires. 
Car ™m > ; ; 
var manufacturers like the new size names be- 
Cause thay . . e 
tuse they reflect the true, increased tire size. And 


continued on page 28 
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Tires 


What They Do... 
G. H. Parker ond Edgar Shay 


ae ride-improving soft tires bring much closer 
the car engineer's goal of boulevard ride on 
rough roads. Engineering tests show the new 
extra-low pressure tire gives big gains in car ride 
comfort for but a small sacrifice in other features. 

Its advantages: 

1. Increased cushioning; 

2. Reduced body shake; 

3. Improved cornering; 

4. Lower rolling resistance and slightly better 
fuel economy ; 

5. Improved flotation ; 

6. Less road noise; 

7. Longer tire life; 

8. Improved life of many other car components. 

Its disadvantages: 

Increased steering and parking effort; 
Increased cornering squeal; 
Blanketing of brakes; 

Slightly decreased performance; 
Increased tire and wheel weight. 

Conspicuous difference between the low pressure 
tire and conventional ones is the softer ride. The 
new tire’s enveloping power - ability to surround 
or to deflect locally around road surface irregu- 
larities — allows it to negotiate many road irregu- 
larities with little or no vertical disturbance of the 
car wheel. Fig. 1 illustrates the difference in en- 
veloping ability between a new tire and its old-tire 
equivalent. 

This reduction in car-wheel bounce offered by 
the new tires was demonstrated with 54-in. diam- 
eter chassis rolls, with 1-in. cleats so placed on 


fm 69 he 


Paper “Extra Low Pressure Tires for Passenger Car was pre- 
sented at SAE Annua! Meeting, Detro: 14 Ae 
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Fig. 2—Tests on cleated chassis rolls show the softer 


RADIAL TIRE DEFLECTION - INCHES 





the natural frequency of unsprung masses, cushioning the ride 


tires reduce 
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Fig. 1 ~ Relative envelopi i 
; ative Ping power of present-type tire ‘| 
equivalent size in the new softer type (bottom). Both ert = 
a 1000-ib load and inflated to their Proper pressures, as rts: 
? n 


——— 


the rolls to get proper excitation frequencies x 
reasonable roll speeds. Results of a part of thi 
test, made on a right front wheel, are shown jy 
Fig. 2. Note that the new tire reduces whe 
spindle movement by 1, to 4 in. throughout th 
range. Additionally, natural frequency of the w. 
sprung mass comes down from 620 to about 5M 
with the new tire. Both greater enveloping pow 
and lower radial rate are responsible for this. Fig 
3 charts radial rates for an old and new tire of 
comparable size. 

Another chassis roll test was made with onl 
one cleat on the roll to simulate an occasions 
bump on fhe road hit by the car wheel. Curves | 
Fig. 4 trace actual vertical wheel-spindle tray 
when striking this 1-in. cleat at 30 mph. The ney 
tire reduced maximum wheel disturbance from 1.16 
to 0.83 in., or 28%. 


Shake Shackled 


As expected, the wheel and axle disturbance re 
duction also makes a worthwhile diminution 
body shake. Fig. 5 bears this out. These data wer 
derived from tests on two different size cars. Modi- 
fied pedometers were placed at strategic points on 
the car and runs were made back and forth over 
a given course. ‘““H” and “V”’ designate horizonta! 
and vertical shakes. 

These tests show the new tires reduce bod) 
shake 11 to 19% —a considerable decrease of 2 
disagreeable phenomenon. 


Resist Side Loads 


Third improvement found with these new tires 
is greater tire stability or cornering power. (Cor- 
nering power is the tire’s ability to maintain the 
wheel’s course with minimum sidewise deviation 
when subjected to lateral loads, such as turning 4 
corner, gusty side winds, and changes in latera 
slope of pavement. A tire with greater cornering 
power is more stable since it requires smaller 
steering-wheel motion for any needed directional 
correction. ) 

But installing low pressure tires on old rims 
reduces cornering power to less than that of the 
old tire. Increase in rim width can more than re- 
gain this loss. Rim widths adopted by Chrysler 
take full advantage of the new tire’s better 
cornering-power potential. Test drivers frequently 
call attention to the new tire’s superiority in taking 


Fig. 3-The new tire deflects more with load, according to these 
results from tests on a flat surface 
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TIME IN SECONDS 


Fig. 4- These curves, charting test results, reveal that replacing an 

old-type tire with a new-type equivalent lowers maximum wheel bounce 

28% when the wheel on the road strikes an occasional 1-in. irregu- 
larity at 30 mph 





PEDOMETER LOCATION & READINGS 
Ho Hg Hg Hy Hy V, Vp AVERAGE 
CAR NO.423-OLD TIRES 68 I9 675 1475 53 645 45 


NEW TIRES 57 20 50 116.5 39 58.5 5! 
% CHANGE -16 *5-26 -2! -26-9 +13 -I! 





|CAR NO.SIO- OLD TIRES 80 16 82 I75 66 133 50 
NEWTIRES 7! I2 67 137 53 77 57 
% CHANGE -i1-25-18 -22 -20-42 +14 -i9 











Fig. 5- Pedometer readings taken on two different cars disclose 11 
and 19% reductions in body shake with the softer tires 


corners or curves at high speeds. 

Fourth gain the prospective new-tire user can 
expect is reduced rolling resistance. Tests on a 
6.50 x 15 tire and on its 7.60 x 15 low-pressure 
replacement indicate a small but gratifying 4 to 
6% reduction. See Fig. 6. These values include 
friction in the loaded power train aft of the trans- 
mission. But differences between the two curves 
are due entirely to change in tires. Tests gave 
similar results for all models, regardless of tire 
size, where the 15-in. wheel was previously used. 

Rolling radius is a noteworthy feature when con- 
sidering power requirements. The new 7.60 x 15 
rotates 731 times per mile at very low speeds as 
against 754 revolutions for the older tires, as 
shown in Fig. 7. This partly explains the lower 
rolling resistance. Rolling radius increases with 


car speed (centrifugal force increases) so that 
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Fig. 6— Rolling resistance is 4 to 6% lower with extra low pressure 
tires 
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Fig. 7- Extra low pressure tires make fewer revolutions. per mile than 
the tires they replace 
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Fig. 8~ Because of greater rolling radius, the softer tire makes for 
slightly reduced acceleration 
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Things to Watch With 
New Tires on Old Cars 


The extra low pressure tires are being 
offered on a retail level as well as original 
equipment, as replacements for the old 
higher-pressure tires. Because of the wide 
variation in wheel rim widths used for the 
old tires by various car manufacturers and 
because of other differences, results using 
the new tires will vary somewhat with the 
make of car. Some, though not all, of the 
following comments will be more ap ~ ~~ 
to those cars with wheel rims on 
rower side — rather than to those wh 
rims were used. Here are several ca 

1. Where a complete set of the ner 
installed: Some not too serious inte 
may exist in the rear wheelhouse u 
treme conditions. It may be cons 
aggravated when using tire chains. 1 
holds for the front wheels, where 
ence may be found in short turns 
fender opening or at the frame. 

The new tires, on rims narrow 
those for which they were designed, 
vide even more cushioning, and, tl 
more ride improvement than where 
are of proper width. There will bes 
in cornering power; although not ne 
to the average good driver; it may bh 
for the more reckless driver in e 
fast cornering. 

Spare tire storage for the new la) 
should of course be checked. 

2. Where the new tires are inst 
only two wheels: First of all, inst 
should be made either on two fror 
two rear wheels — not on one front 
rear (unless for brief periods only 
new tires have rolling radii great 
those of the old type when the older type is 
in new condition. If the old type tire is badly 
worn, the rolling radius differential will be 
considerably greater. 

Benefits to ride from use of only two new- 
type tires will be much less than from use of 
four tires. 

Because of the possible lower cornering 
power, the two new type tires should prefer- 
ably be installed at the front of the car 
rather than at the rear. This will tend to 
increase understeering and produce greater 
car stability. Oversteering and less car sta- 
bility will result if the new tires are placed 
on the rear only. 

These suggestions and remarks are con- 
sidered to be in accord with “good practice.” 


Their violation will not necessarily prove 
serious. 
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wheel revolutions per mile are 708 and 733 fo, the 
new and old tires respectively, at 80 mph. 


Bigger Tire Accelerates Slower 


Greater rolling radius from switching to the ney 
tires lowers car performance somewhat, if no othe 
changes are made to the car. Acceleration is re. 
duced, as shown in Fig. 8, so that the car takes an 
extra second or more to accelerate from 20 to 6) 
mph. These curves also show that the car in ney. 
tral will roll slightly farther — about 6 sec longer, 

Both reduced rolling resistance and slightly 
lower engine speed add up to another soft tire 


———— 6.50X15 OLD STANDARD TIRE 
CONTACT AREA ~- 28.44 SQ. IN. 


“——=—— 7.60X 15 NEW LOW PRESSURE TIRE 
CONTACT AREA — 30.03 SQ. IN 





Fig. 10- Ground contact patterns of old and new tires at 1000-lb load 
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nullifies this gain. The new tires squeal more dur- 
ing cornering, according to some studies which 
showed that the older tires take corners about 9% 
faster, though both types produce equal tire noise 


intensity 
More Miles Per Tire 


Another big selling point for the lower pressure 
tires from the cab driver’s standpoint is longer tire 
life. Although there’s not yet enough service ex- 
perience for accurate comparisons, the softer tine 
with its greater enveloping power should be less 
subject to carcass damage. Tread wear rates also 
look better. Careful check of the new 6.70 x 15 size 
and its corresponding 6.00 x 16, with both tires 
baving the same tread depth when new, show the 


hew tire’s tread will last 15% longer. 


However, the new tires from a wear standpoint 
appear more sensitive to inflation pressures. A 
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slight underinflation results in a typical underinfla- 
tion wear, but more pronounced than with the old 
tires. 

Life of the car body and its many appurtenances 
should also be extended since the tire cushions 
wheel and body disturbances. On older cars 
equipped with the softer tires a good many rattles 
and vibrations disappear. Shock absorbers won't 
have to work so hard handling continual bouncing 
of unsprung masses. By eliminating smaller road 
disturbances and minimizing the larger ones, the 
new tires will relieve the shock absorber of much 
work. It should make significant improvement in 
the life of these parts. 


The Price for Comfort 


dability side of the soft-tire ledger are 
steering and parking effort, blanketing 
and higher tire and wheel weight in 
squeal and performance loss mentioned. 
d steering effort when parked or in mo- 
t an unanticipated disadvantage of the 
ire tire. Although weight on each tire 
ange, the greater tire-to-pavement con- 
increases turning retardation moment. 
mpares contact area of 7.60 x 15 new tire 
5.50 x 15 counterpart under a 1000-lb 
i. 
actors held constant, steering effort on 
id highways increases from 18 to 32%. 
centages seem large; but in actual pounds 
sering-wheel rim they amount to an in- 
34 to 114 lb. Data from tests on a form 
g dynamometer, Fig. 11, shows noticeable 
in parking effort (no fore and aft car 


elief from this steering-effort increase lies 
r overall steering ratio, a more efficient 
gear, decreased caster angle, and use of 
on bearings at the king pin. 
© interesting to note that this same con- 
increase which boosts steering effort also 
righting effect — straightening out of the 
car after rounding a corner of curve. However, any 
decrease in caster angle to reduce steering effort 
would tend to offset this effect. 

Brakes suffer somewhat, as expected, from 
blanketing by larger-section tires and wider wheel 
rims. An average temperature rise of 45 F was 
recorded when the old tires were replaced by the 
new ones. But this change is too small to make 
any appreciable difference in brake performance. 
The brake seems to function about the same in all 
respects with the new tires as with the old. 

The wider rims also increase wheel weight. With 
the new 7.60 x 15 tire, the wheel weighs about 0.8 
Ib more than the old one. New wheel and tire 
assembly in this size weighs 49.7 Ib, or 2.1 Ib more 
than the old assembly. 

Despite these small disadvantages, the new 
softer tire achieves an outstanding advance in car 
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Things to Watch With 
New Tires on Old Cars 


The extra low pressure tires are being 
offered on a retail level as well as original 
equipment, as replacements for the old 
higher-pressure tires. Because of the wide 
variation in wheel rim widths used for the 
old tires by various car manufacturers and 
because of other differences, results using 
the new tires will vary somewhat with the 
make of car. Some, though not all, of the 
following comments will be more applicable 
to those cars with wheel rims on the nar- 
rower side — rather than to those where wide 
rims were used. Here are several cases. 

1. Where a complete set of the new tires is 
installed: Some not too serious interference 
may exist in the rear wheelhouse under ex- 
treme conditions. It may be considerably 
aggravated when using tire chains. This also 
holds for the front wheels, where interfer- 
ence may be found in short turns at the 
fender opening or at the frame. 

The new tires, on rims narrower than 
those for which they were designed, will pro- 
vide even more cushioning, and, therefore, 
more ride improvement than where the rims 
are of proper width. There will be some loss 
in cornering power; although not noticeable 
to the average good driver; it may be serious 
for the more reckless driver in extremely 
fast cornering. 

Spare tire storage for the new larger tire 
should of course be checked. 

2. Where the new tires are installed on 
only two wheels: First of all, installations 
should be made either on two front or on 
two rear wheels — not on one front and one 
rear (unless for brief periods only). The 
new tires have rolling radii greater than 
those of the old type when the older type is 
im new condition. If the old type tire is badly 
worn, the rolling radius differential will be 
considerably greater. 

Benefits to ride from use of only two new- 
type tires will be much less than from use of 
four tires. 

Because of the possible lower cornering 
power, the two new type tires should prefer- 
ably be installed at the front of the car 
rather than at the rear. This will tend to 
increase understeering and produce greater 
car stability. Oversteering and less car sta- 
bility will result if the new tires are placed 
on the rear only. 

These suggestions and remarks are con- 
sidered to be in accord with “good practice.” 


Their violation will not necessarily prove 
serious. 
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wheel revolutions per mile are 708 and 733 ¢ 
new and old tires respectively, at 80 mph. 


OF the 


Bigger Tire Accelerates Slower 


Greater rolling radius from switching to the new 
tires lowers car performance somewhat, if no other 
changes are made to the car. Acceleration is 
duced, as shown in Fig. 8, so that the car takes ap 
extra second or more to accelerate from 20 to 
mph. These curves also show that the car in ney. 
tral will roll slightly farther — about 6 sec longer, 

Both reduced rolling resistance and slightly 
lower engine speed add up to another soft tir 
asset — reduced fuel consumption. As shown in Fig. 
9, there’s a slight improvement, except at higher 
Fig. 4 shows up another fuel-saving source. 
Maintaining a disturbance of unsprung masses, 
such as those in the curves, consumes some energy. 
If a car drove over a road at 30 mph with all car 
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Fig. 9- More miles per gallon of gasoline seem to be in store for cars 
riding on extra low pressure tires due to reduced rolling resistance and 
slight decrease in engine speed 


——— 6.50X1I5 OLD STANDARD TIRE 
CONTACT AREA ~- 28.44 SQ. IN. 


—-=-= 7.60X 15 NEW LOW PRESSURE TIRE 


CONTACT AREA ~ 30.03 SQ. IN. 





Fig. 10-Ground contact patterns of old and new tires at 1000-'b load 


SAE JOURNAL 





whee 








er 





' 
* Fs TANDARD TIRE (28 PSI) 


eL.p TIRE (24PSI) —~——. 


TORQUE AT STEERING WHEEL ~ IN. POUNDS 


i]-New tires will make the driver work a little harder on the 
. steering wheel when parking 


sheels striking 1-in. cleats at about 14-ft intervals 
(as on the rolls) with wheel travel shown by the 
surves, power would be required to: furnish verti- 
4] wheel accelerations, defiect the car springs, and 
svercome shock-absorber resistance and chassis 
resistance. All this amounts to something like 2.1 
hp for the old tires against only 1.3 hp for the low 
pressure type. Thus the soft tires should also yield 
', small improvement in rough-road fuel economy. 
Lower pressure tires derive a fifth benefit, better 
flotation. Reason: they produce greater tire-to- 
Bcround contact area (see Fig. 10) sO that unit 
ground pressure is lower. Our experience indicates 
iower tire pressures, down to a certain minimum, 
produce some gain over sand and dry snow. There 
seems to be little improvement for mud and wet 
snow. 

The new tires are quieter in straight driving, but 
slightly noisier in taking corners. They make 4% 
less road noise than conventional tires. How- 
ever, inflating the new tires to old-tire pressures 
uullifies this gain. The new tires squeal more dur- 
ing cornering, according to some studies which 
showed that the older tires take corners about 9% 


laster, though both types produce equal tire noise 
intensity 









More Miles Per Tire 


Another big selling point for the lower pressure 
tres from the cab driver’s standpoint is longer tire 
life. Although there’s not yet enough service ex- 
perience for accurate comparisons, the softer tire 
with its greater enveloping power should be less 
subject to carcass damage. Tread wear rates also 
look better. Careful check of the new 6.70 x 15 size 
and its corresponding 6.00 x 16, with both tires 

} baving the same tread depth when new, show the 
new tire’s tread will last 15% longer. 

However, the new tires from a wear standpoint 
appear more sensitive to inflation pressures. A 
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slight underinflation results in a typical underinfia- 
tion wear, but more pronounced than with the old 
tires. 

Life of the car body and its many appurtenances 
should also be extended since the tire cushions 
wheel and body disturbances. On older cars 
equipped with the softer tires a good many rattles 
and vibrations disappear. Shock absorbers won't 
have to work so hard handling continual bouncing 
of unsprung masses. By eliminating smaller road 
disturbances and minimizing the larger ones, the 
new tires will relieve the shock absorber of much 
work. It should make significant improvement in 
the life of these parts. 


The Price for Comfort 


On the liability side of the soft-tire ledger are 
increased steering and parking effort, blanketing 
of brakes, and higher tire and wheel weight in 
addition to squeal and performance loss mentioned. 

Increased steering effort when parked or in mo- 
tion is not an unanticipated disadvantage of the 
low pressure tire. Although weight on each tire 
doesn’t change, the greater tire-to-pavement con- 
tact area increases turning retardation moment. 
Fig. 10 compares contact area of 7.60 x 15 new tire 
with its 6.50 x 15 counterpart under a 1000-lb 
wheel load. 

Other factors held constant, steering effort on 
streets and highways increases from 18 to 32%. 
These percentages seem large; but in actual pounds 
at the steering-wheel rim they amount to an in- 
crease of 34 to 14 lb. Data from tests on a form 
of steering dynamometer, Fig. 11, shows noticeable 
increase in parking effort (no fore and aft car 
motion). 

Some relief from this steering-effort increase lies 
in greater overall steering ratio, a niore efficient 
steering gear, decreased caster angle, and use of 
antifriction bearings at the king pin. 

It’s also interesting to note that this same con- 
tact area increase which boosts steering effort also 
increases righting effect — straightening out of the 
car after rounding a corner of curve. However, any 
decrease in caster angle to reduce steering effort 
would tend to offset this effect. 

Brakes suffer somewhat, as expected, from 
blanketing by larger-section tires and wider wheel 
rims. An average temperature rise of 45 F was 
recorded when the old tires were replaced by the 
new ones. But this change is too small to make 
any appreciable difference in brake performance. 
The brake seems to function about the same in all 
respects with the new tires as with the old. 

The wider rims also increase wheel weight. With 
the new 7.60 x 15 tire, the wheel weighs about 0.8 
Ib more than the old one. New wheel and tire 
assembly in this size weighs 49.7 Ib, or 2.1 Ib more 
than the old assembly. 

Despite these small disadvantages, the new 
softer tire achieves an outstanding advance in car 
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ride improvement if its inflation pressure and load 
limitations are not exceeded. 


(Complete paper on which this article is based 
is available from SAE Special Publications Depart- 
ment. Price: 25¢ to members, 50¢ to nonmembers. ) 


WHAT THEY ARE... SHIVELY 


continued from page 23 


they clearly show that the larger tires are new and 
different. 

The standard 15-in. wheel program economizes 
and simplifies all along the line. In lighter cars, 
the 1-in. smaller diameter wheel — reduced from 16 
to 15 in. —- saves weight and reduces cost. It helps 
offset the slightly-higher tire and tube costs. The 
change also maintains rolling radius of conven- 
tional type tires on lighter cars so that pdwer per- 
formance is maintained without changing gear 
ratios. 

Interchangeability of extra low pressure tires on 
all existing rims of permissible width is a desirable 
and practical feature. This new tire has been de- 
signed to fit properly and to be interchangeable on 
both the old E-F flange-type rims and the new K-L 
types, where permissible widths are used. 


New Tire Branding 


Branding on extra low pressure tires differs from 
that on conventional tires to insure proper use and 
to avoid confuSion. Fig. 2 shows a typical branding 
for the softer tires. It’s different from the old way 
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EXCITING FREQUENCY - CYCLES PER MINUTE 


Fig. 2— How one manufacturer is branding the new extra low pressure 
tires 
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of doing it because it shows the actual size of ,, 
tire on the standard recommended rim. It yy 
different numerical designations to prevent subg, 
tution of similar dimensional-size conventigy 
tires. (This would be objectionable performany, 
wise. ) 

Directly below the size branding, and in CON june. 
tion with it, is marked the recommended or stay. 
ard rim size. Although this won't be shown th 
same way on all makes, all manufacturers wil, 
it and for these two reasons: (1) to show th 
standard rim on which this tire size will give beg 
balanced performance, and (2) to indicate the rip 
width on which the tire actually measures up 
cross-sectional width indicated by the name size, 

Proper size of conventional tube that can te 
used with the extra low pressure tire is shown m 
the tire directly below the ply branding. See Fig 
2. This will be useful until double-branded tube 
are generally available. The tire branding aly 
shows size of conventional tire replaced by the 
proper new one to minimize misunderstanding 
until tire dealers are properly educated. 

All these steps were taken to ease the new extra 
low pressure tire line into the market with as littl 
transitional difficulties as possible for car designer 
as well as car owner. The car engineer should also 
find his problems minimized since use of the softer 
tires on present or new models requires no basic 
design changes. Of course each car manufacturer 
must make his own decision in detail to best meet 
his own conception of satisfactory tire clearance 
and general performance standards. 


Adapting Car to Soft Tires 


In some instances, for example, the wider rim 
may require slight modifications of certain steering 
system parts. And spare-tire carriers may have to 
be altered, too. 

Minor front-end adjustments also may prove 
beneficial in some cases to get the type of steering 
desired. The soft tire’s greater enveloping powel 
may be fully exploited by rebalancing springs and 
shock absorbers for best overall ride characteris 
tics. This isn’t a must, but may give added ride 
improvement. 

Replacing the 16-in. diameter tire with the new 
J\5-in. type doesn’t affect gear ratios or speedom- 
eter adjustments. Where the 15-in. diameter is 
retained, the new type tires make for a 3 to 5% 
change in ratio. 

There’s nothing sacred about rim widths estab- 
lished as standard and recommended for each siz 
of extra low pressure tire; but they are considered 
optimum for best all-around performance. Nal- 
rower rims will improve ride slightly, but at the 
cost of reduced cornering power or stability, faster 
tread wear, worse irregular front-tire wear, 24 
increased possibility of fatigue failure in the tire 
bead area. Wider-than-recommended rims will it- 

Concluded on page 54 
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Fig. 1 — Difference in speed between body and chassis lines permits the body to be laced over the steering column 
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Unique Conveyors 


John vonRosen 


th Division, Chrysler Cort 


prmctatng Detroit plant uses conventional 


conveyors in unusual ways. Particularly inter- 
esting are those in the actual automobile assembly 


© line. 


Even prior to wedding of body to chassis, shown 


; in Fig. 1, a number of ingenious conveyors trans- 


port the chassis through its assembly growth 
processes. 


Assembly of the Plymouth begins with the frame 


| which, when received from the vendor, is placed 


on a Monorail conveyor that travels up and over 


g — Conveyors,”” was presented at SAE Na 
Cleveland Oct 20 194 
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the roof of the plant and ducks down into the 
building at the point where the assembly line be- 
gins. As this conveyor travels over the roof, it 
goes through a housing or chamber equipped with 
steam jets and an air blow-off for a cleaning and 
de-icing of the frames when necessary. 

The actual automobile assembly begins here and 
is broken into four principal units —- the frame as- 
sembly, chassis assembly, body assembly, and final 
assembly — each with a type of conveyor suited to 
the particular work involved. 


Frame Becomes Chassis 


First unit of the integrated assembly line is the 
frame assembly conveyor which moves with an 
intermittent motion and carries the work along at 
about bench height. Most operations on this con- 
veyor are performed with the frame in an inverted 
position. As the frame approaches the end of this 
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conveyor, it is turned over by a special turnover 
hook used in conjunction with an electric hoist, and 
placed back on the conveyor right side up. The 
frame is then automatically transferred to the 
overhead monorail chassis conveyor. 

The transfer is made automatically by a special 
cam track and flanged roller wheels that bring the 
front and rear hooks (which suspend the frame 
from the overhead conveyor) into position for 
automatically lifting it from the frame conveyor. 
[hat’s the reason for intermittent instead of con- 
tinuous motion of the bench-type frame conveyor. 

Last station on this conveyor is the locating or 
positioning station that permits the hooks from 
the overhead chassis conveyor to engage properly. 
Fig. 2 shows this positioning station and the en- 
gaging of the hooks for the overhead chassis 
conveyor. 

Several good reasons are apparent for using an 
overhead conveyor on the chassis assembly line. 
Principal operations performed on this chassis 
assembly are installation of brake tubing, chassis 
painting and drying, assembly of the wheels, and 
hydraulic brake bleeding. Suspending the chassis 
from an overhead conveyor gives the worker ac- 
cessibility and freedom of movement for installing 
tubing and clips and for other miscellaneous opera- 
tions. It also allows movement through the con- 
veyor with small items of stock. 


Tidy Painting 

Painting the chassis on a floor or bench-type 
conveyor has always created a mess and a nasty 
maintenance problem since the sticky black chassis 
paint gums up the conveyor chain, track, and 
wheels; this stiffens the chain and requires exces- 
sive pull or load on the conveyor drive. It leads 
to many maintenance difficulties as well as the job 
of periodically cleaning the assembly chain. 

By suspending the chassis from an overhead 
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Fig. 2—Hooks from an 

overhead conveyor grab 

the frame as it moves 

into the chassis assem- 
bly line 


Fig. 3— Suspending the 
chassis from an over 
head conveyor during 
painting eliminates 
messed-up chains and 
trolleys 


conveyor, Fig. 3, these difficulties are not encoun- 
tered because the chain and trolleys are up out of 
the way and not in the path of the paint spray. !t 
also gives the operator a clear shot at the under 
side of the chassis so that a better quality and 
more complete job can be done in chassis painting 

It’s true that a certain amount of paint gets on 
the hooks where they engage the chassis; but this 
is not troublesome and only a “drop in the bucket 
compared to the paint which gets on the chain and 
eonveyor framework if a floor-type conveyor 18 
used. When the chassis emerges from the drying 
oven, the wheels are assembled. 


How Wheels Are Made 
Wheels are received from the tire and wheel de 
partment where the front brake drum, bearing, 
bearing retainer, and tire are assembled to the 
wheel. There is a unique device for performing 
these operations in the wheel department, which 
consists of a large turntable or merry-go-roun? 
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Bnended 


Btire ont 


snveyor With 14 individually-powered rotating 
ork spindles. The spindles are alternated for 
vont and for rear-wheel assembly. 


In the case of the front-wheel assembly, the bear- 
g, bearing retainer, and front hub are placed on 
he spindle at the loading point. The operator then 
sctuates an air valve which, by means of a small 
bir cylinder, presses in the bearing retainer. The 


merry-go-round conveyor moves continuously. As 


Sthe spindle passes a certain location, it trips a 


mechanism which automatically injects a measured 


iguantity of grease, under pressure, into the front- 


wheel bearing. The wheel bolts are started by hand 
and then driven home with a high-cycle tool. 
The tire and tube assembly, fed to the merry-go- 


sound conveyor by an overhead monorail, is then 
° \ - 


njaced on the wheel. See Fig. 4. A long arm sus- 
from a column in the center of the turn- 
table is equipped with a steel roller which rolls the 
the wheel. The operator does this by 
stepping on a foot switch which actuates a small 
cear head motor, which drives the spindle. Next 
the tire is inflated by attaching an air hose, which 
is set at a specified air pressure. 

After inflation, the assembly moves to a station 
where it is automatically unloaded from the turn- 
table onto a short section of roller conveyor. It is 
then dropped into a sling-type hook suspended 
from a monorail conveyor, which carries the wheels 
according to a predetermined schedule over to 
the assembly line where they are automatically 
dumped into a chute, shown in Fig. 5, which feeds 
the assembly line. 

Right-hand wheels dump into a chute on the 
right side of the assembly line, left-hand wheels 
dump into a chute on the left side of the assembly 
line. It's done by carefully spaced lugs on the bot- 
tom of the sling hooks which are actuated by fixed 


) rollers which cause the proper wheel to dump into 


the proper chute. 
After the wheels have been assembled to it, the 











Fig 4—Tires with tubes 
on this merry-go-round 
conveyor are joined to 
the wheel by an arm ex- 
tending from the col- 
umn centered on the 
turntable 


chassis goes through the brake bleeding setup. 
Brake fluid, under pressure, is forced through the 
hydraulic brake system and drains into sheet metal 
troughs underneath the conveyor, to assure the 
expelling of all air in the brake system. The fluid 
drains from the troughs into a tank set in the floor. 
From this tank, it is pumped through filters and 
back to the central supply. 

Next feature of unusual interest on the assembly 
line is the point where the chassis is automatically 
released from the overhead conveyor onto the final 
assembly line-a moving plate-type of conveyor, 
flush with the floor. The hooks are released by 
extended pins from the shank of the chassis car- 
riers which drag on a flat cam track. The overhead 
monorail dips down, placing the chassis on the 
plate conveyor. Friction drag of the extended pins 
on the cam track causes the hooks to back away 
from the chassis until a rise in the monorail con- 
veyor, shown in Fig. 6, carries them clear. 


Chassis Takes on Engine 


First principal operation on the final assembly 
conveyor is the dropping of the powerplant assem- 
bly into the chassis. The conventional method of 
accomplishing this operation is to deliver the 
powerplant assembly to the line by conveyor and 
to drop it into the chassis with an electric hoist 
and tramrail arrangement. 

At Plymouth the engine is set into the chassis 
directly from the overhead monorail conveyor. See 
Fig. 7. This calls for accurate timing in setting of 
the engine and release of the engine hook. It’s 
done by putting a converter and d-c motor on the 
drive of the powerplant delivery conveyor. An 
operator controls the timing and speed of engine 
drop by a rheostat controller, very similar to the 
type used by a streetcar motorman. 

As the chassis assembly continues down the line, 
it meets the body, which has been carried by spe- 
cial overhead conveyor across the plant on a line 
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that is at right angles to the final assembly line. 
At the Plymouth Plant bodies completely painted 
and trimmed are received from the body shop on 
long trailers which carry eight bodies to a load. 


Tricky Body-Chassis Assembly 


Vhe body is set on the chassis directly from the 
overhead conveyor in much the same manner that 
the powerplant assembly is set into the chassis. 
The overhead body assembly line also is powered 
by a d-c motor controlled by an operator with a 
rheostat controller. The overhead body line and 
the floor-type final assembly line cannot move at 
a synchronous speed since the steering column has 





Fig. 5—This chute di- 
rects the tire-and-wheel 
assembly to the assem- 
‘bly line. The monorail 
conveyor above the 
chute is designed to 
separate right - hand 
from left-hand wheels 
and to dump them in 
the proper chute 


Fig. 6-At this point in 
the assembly line the 
chassis is transferred 
from the overhead to a 
moving plate conveyor 
The overhead hooks 
back away from the 
chassis and are carried 
away over a rise in the 
monorail overhead 


been assembled to the chassis; the body must be 
laced over this steering column through the floor 
board hole by lagging the body on the overhead 
conveyor, slightly behind the chassis on the floor 
type conveyor, until such time as the body has 
moved in over the steering column. Then the over 
head body line-must be accelerated to catch 1 
with the chassis on the floor conveyor. 

By means of a series of cam tracks, outriggé!, 
and switches, the rear end cf the body is let dow! 
first while it is guided into position over the "ear 
body studs. The front end then lets down, as |" 
Fig. 1. During this operation, the clearance 
tween the radiator core (which is part of the uni 
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Fig. 7—-Loweting en- 

gine on chassis without 

an electric hoist, as at 

Plymouth, calls for pre- 
cise timing 


Fig. 8- A moving spray 
gun gutomatically paints 
3 trio of hoods as they 
spin, suspended from an 
overhead monorall con 
veyor. Idea for this 
operation was borrow- 
ed from the pottery in- 
dustry 





: body assembly) and the front of the fan pulley on 


the powerplant assembly in the chassis is only 
about '; in. However, the radiator and the front 
end sheet metal have been assembled to the body 
na jig. The rear end of the body has been set 
down on the chassis over the rear body studs. 
Since these rear body studs act as a hinge when 
ront end lets down, the same 14-in. clearance 
's always maintained and there are no casualties. 
The body hooks are disengaged, the overhead 


Yy 
i 


nohorail conveyor rises, and completes the loop 


circuit to the start of the body line. The work 
‘ontinues down the assembly line, receiving its 
quota of additional parts, including the hood which 
MARCH, 1948 





is scheduled to the line on an overhead monorail 
conveyor. 


Hood Painting Solved 


The Plymouth Plant has a setup that paints 
hoods, fenders; and other sheet metal parts auto- 
matically instead of manually. Advent of the one- 
piece alligator type hood brought forth this unique 
method of applying the finish coat to the sheet 
metal. It could be foreseen that the application of 
the color coat on a large piece of sheet metal, such 
as a one-piece hood, by a manually-operated spray 
gun would be a difficult and fatiguing process for 
the operator. 

Considerable experimenting was done to develop 
a method to apply automatically this finish coat 
to the hood tops. Many ideas were sketched on the 
board, but were rejected one by one as being too 
costly, too cumbersome, or too complicated. It was 
then decided to irivestigate some other industry 
completely divorced from the automobile industry 
which might have a process or application, tried 
and proved, which would solve the problem. 

The pottery or dish-making industry had been © 
spraying glaze automatically on ‘vases, cups and 
saucers, and dishes very successfully for a great 
number of years. They do it with a fixed spray 
gun and rotating work. An automobile hood was 
a far ery from a cup or a saucer. What was it that 
made automatic glazing in the pottery industry a 
comparatively simple task? 

All their ware or objects to be glazed are simple 
geometric shapes. An automobile hood. obviously, 
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is not a simple geometric shape. But three hoods 
grouped on a spindle become an almost perfect 
truncated cone. Progress was fairly rapid after 
introduction of this idea. The simplest thing then 
would be to spray this group of hoods with a gang 
of fixed overlapping spray guns. Many different 
colors to spray, however, made this impractical as 
too much time would be lost in changing or clean- 
ing a whole battery of guns when changing colors. 
The next development was a moving spray gun 
_ holder traveling on a track, parallel to the side of 
the cone formed by the three hoods. 

The base of the cone contained a far greater area 
to be coated per linear inch of height than the tip 
of the cone. This presented a new problem. As the 
gun traveled upward, this area per lineal inch con- 
stantly decreased. A uniformly accelerated up- 
stroke and decelerated down-stroke of the spray 
gun was gotten with a cam which constantly varied 
the pitch of a variable pitch sheave, incorporated 
in the drive that powered the spray gun motion. 

Next was the development of a cam track and 
arm which would enable the gun to move in and 
out while it followed the contour of the work on 
che spindle. To paint the top of the truncated cone, 
it was necessary for the gun to ride out over the 
tops of the hoods and to also tilt down, so that the 
direction of the spray was always normal to the 
surface to be coated. This was accomplished by a 
second cam track with roller and linkage. 


How It Works 


Briefly, these are the automatic painting opera- 
tions: After metal assembly in the white and metal 
finishing, the parts are rustproofed, then prime- 
coated by automatic dip tank method, baked, 
scuffed, and spot-sanded, and loaded on the spin- 
dles which carry the work into the automatic spray 
room for application of the finish coat. 


Two color coats are applied and then the work 
goes through the final drying oven. The work- 
holding spindles move on an overhead monorail 
conveyor, which travels with intermittent motion. 
The work moves into the spraying station and 
stops. The spindle starts to spin. It is spun by a 
split flat’face pulley on top of the spindle which 
comes in contact with a small rotating endless belt 
with a fixed spring tension, located at the spraying 
station. 

As the moving gun on the paint-spraying ma- 
chine comes even with the bottom edge of the 
spinning work, the paint automatically starts to 
spray. The gun travels up and outward, following 
the contour of the work and tilting when necessary 
so that it is always normal to the surface being 
sprayed. At the end of the painting cycle, the gun 
automatically cuts off. 

The work automatically moves to an interme- 
diate station, bringing the next spindle into the 
painting station. The moving spray gun has by 
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this time started its downward movement. As i 
comes even with the top of the work, it automat. 
cally cuts on, goes through its spraying Cycle, ang 
automatically cuts off when it has passed the bot 
tom edge of the work. In other words, one Spindk 
is painted on the up stroke and the next spindle 
painted on the down stroke. 

The work leaves the first coat painting stato, 
and goes to an intermediate station where ty, 
spray coating has an opportunity to set for » 
proximately 1 min. It then moves into the seco; 
coat spray station, where the painting operation ; 
repeated. From there the spindle is carried op th 
same conveyor through a large floor-type drying | 
oven where it receives its final bake. i. 


Operator’s Job Simple 


The work of the operator has been cut to a mi). 
mum; his principal duty is merely that of changing 
the gun when it is necessary to spray a differey: 
color. He does this by backing off a wing nut 
removing the gun, replacing it with a different gu, 
and again assembling the wing nut. Likewise, the 
air hose must be removed from the gun and as 
sembled to the other spray gun. 


This automatic spray painting application has 
improved the quality of the finish since the same 
thickness of paint film is applied over the entire 
part. A heavier application of paint can be mate 
because the manual element has been taken out of 
the process, thereby eliminating the possibility of 
sags and drips. 

(Complete paper on which this article is based 
is available from SAE Special Publications Depart- 
ment. Price: 25¢ to members, 50¢ to nonmembers.) 





Just Off the Press... 


° A revised Check List of SAE meet- 
ings papers and special publications is 
available free of charge to anyone in- 
terested in sending for it. 








* One hundred and thirty SAE meet- 
ings papers, presented during the past 
12 months before National and Section | 
Meetings, and 28 special publications | 
are listed, showing prices toSAE mem- | 
bers and non-members. | 


Publications Department, Society of 
Automotive Engineers, 29 West 39th 
St., New York 18, N. Y., and you will 
receive it in the return mail. 


* Request your copy from the Special! | 
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IELD TESTS 
Aid DIESEL FUELS STUDY 


BASED ON A PAPER® BY 
W. F. Joachim, W. E. Robbins, 
M. S$. Gordon, and T. G. Timberlake 


Naval Engineering Experiment Station 


e published in full in SAE Quarterly Transactions) 


XTENSIVE tests on 89 heavy-duty lubricating 

oils submitted to the Naval Engineering Experi- 
ment Station during the period 1940-1946 by 28 oil 
companies has convinced the authors that no phys- 
ical, chemical, or bench tests can serve as substi- 
tutes for full-scale, service tests in rating oils for 
the effectiveness of their detergent properties in 
Naval diesel engines. 

Consequently, in addition to the physical, chemi- 
cal, and bench tests, small engine and also multi- 


= cylinder, service-type submarine engine tests were 


used with these oils, of which only 20 were finally 
approved. A complete report of the entire testing 
program will be published in full in SAE Quarterly 
Transactions 

In order to compare oils and to correlate their 
relative detergency characteristics, the authors ex- 
plain that an “average weighted cleanliness rating” 
was devised. They determine the influence of crude 
oil source, manufacturing process, additive classi- 
fication, additive metal concentration, and residual 
oil content of the base oil on the average weighted 
cleanliness ratings. The authors conclude that all 
of these factors appear to have an influence on the 


; cleanliness of diesel engines. 


The ratings of oils approved each year from 
1940 to 1946 indicate definite progress in the im- 
provement of the detergency characteristics of the 
oil, the authors say, but they feel that further 
improvement is desirable, adding that outstanding 
results by some suppliers indicate that such fur- 
ther progress in this direction is feasible. 


Conclusions 


Conclusions reached by the authors include: 
1. Based on 64 oils tested in one to three deter- 


—_—_—, 


ith Diesel Lubricating Oils’ was presented at the SAE 
7 Lubricants Meeting, Tulsa, Nov. 6, 1947 
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gent-sensitive engines, crude oil source, manufac- 
turing process, and type of detergent additive have 
approximately average influences on the detergent 
properties of heavy-duty lubricating oils, ranging 
from minimum to maximum average weighted 
cleanliness ratings of 141 to 313, 157 to 375, aad 
62 to 802, respectively; resulting in relative aver- 
age influences between crude source, manufactur- 
ing process and additive of 4, 5, and 17, respec- 
tively. 

2. Increase in concentration of additive metal or 
metals, expressed as total milliequivalents per liter, 
based on 39 oils tested in all three detergent- 
sensitive engines, generally increased the deter- 
gent effectiveness of heavy-duty oils, resulting in 
a reduction of maximum average weighted cleanli- 
ness ratings from approximately 400 to 150 be 
tween 20 and 60 milliequivalents per liter. 

3. Increase in percentage of residual blending 
stocks, selected, among other reasons, to produce 
oils meeting physical and chemical specifications, 
generally reduced maximum average weighted 
cleanliness ratings from about 280 to 180 between 
5 and 58% residual for 20 oils containing residual 
and tested in all three detergent-sensitive engines. 

4. The oil industry has made commendable prog- 
ress in improving the detergency of heavy-duty 
lubricating oils as shown by the reduction in aver- 
age weighted cleanliness ratings of approved oils 
from 204 in 1940 to 107 in 1946. 

5. The production of a heavy-duty lubricating 
oil having high detergent effectiveness by one re- 
finer in 1945, as shown by the low average weighted 
cleanliness rating of 43, is considered outstanding. 

6. Further improvement in heavy-duty lubricat- 
ing oils should be directed toward increased de- 
tergency further to minimize or eliminate the fol- 
lowing factors in the order listed: port clogging, 
piston-skirt deposits, piston-ring sticking, piston- 

_ring-land deposits, piston-ring-groove deposits, 
cylinder-liner lacquer, and oil system sludge. 

(Complete paper on which this article is based is 
available from SAE Special Publications Depart- 
ment. Price: 25¢ to members, 50¢ to nonmembers. ) 


35 





Four Current 


—How They Work 


BASED ON paper® BY L. 1. Nagler 


NLY similarity among the four major types of 

automatic transmissions, shown at right, is 
that they reduce driving effort required to get the 
car under way (see Fig. 1) and permit normal 
forward car operation without touching the gear 
shift lever. 
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2 3 4 5 
START DEPRESS SHIFT -—RELEASE.-=—STEP 
ENGINE CLUTCH TO LOW CLUTCH ON GAS 
C SECOND > 
paved Sof ote Q 9 | 10 
RELEASE DEPRESS SHIFT RELEASE STEP 
GAS CLUTCH TO SECOND CLUTCH ON GAS 
C HIGH 
A | = 
Wome 
kal fall 14 
RELEASE DEPRESS SHIFT RELEASE STEP 
GAS CLUTCH ©—TO HIGH © CLUTCH «ON GAS 


Fig. 1- To get a conventional. car under way, the driver must go through 
these 15 steps. With at least two of the automatic transmissions in 
production, he can do it in three—steps 1, 13, and 15 
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But there the resemblance ends. Four differen; jut 


shift patterns, for example, are used for the dire. 
tion control lever on the steering column. Two (the 
Hydra-Matic and Dynaflow) permit shifting unde 
engine power, while Chrysler’s Fluid Drive ani 
Hudson’s Drive Master shift only when power flow 
is interrupted. 

For gradual application of power at low car ani 
engine speeds, both the Fluid Drive and Hydm. 
Matic use a fluid coupling. In the Drive Master 
it’s done with a vacuum-operated clutch, in the 
Dynaflow by a hydraulic torque converter. Thes 
and other main features of each design are shown 
in Table 1. 

Now let’s examine each of these four “self. 
shifters” in greater detail. 


Hudson Drive Master 


/The Hudson Drive Master is basically the con- 
ventional syncromesh transmission with a vacuum 
cylinder and piston arrangement to operate the 
clutch manually, and a second vacuum cylinder to 
actuate the 2-3 shifter lever. A connection to the 
accelerator pedal triggers the clutch release and: 
governor restricts the speed ranges within which 
shifting and automatic clutch action takes place 

With this design normal starts are made in 2nd 
The transmission shifts to 3rd above a 13-mph 
minimum speed, whenever the accelerator pedal !s 
momentarily released. Downshift to 2nd is possible 
for increased acceleration by flipping the manua 
lever to the 2nd gear position. An automatic ove! 
drive, frequently installed back of the Drive Mas 
ter, gives the effect of a three-speed automalit 
transmission plus a wide variety of ratios and col: 
trols— ranging from conventional drive to ful 
automatic. 


shif 
mer 
free 


The Fluid Drive 


Chrysler’s Fluid Drive consists of a four-speed 
two-range gearbox mounted behind a fluid coupling 
and a conventional foot clutch. The foot clutch 
needed for shifting from neutral to high or 1o¥ 


F nred 
‘Paper ‘Transmissions that Shift for Themselves, wé ~ 


by L. H. Nagler, automotive writer and technical consult 
Metropolitan Section, New York, Jan. 21, 1948 
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ange; but after that all normal driving can be 
Jone without touching either gearshift lever or 
lutch pedal. 

In high range starts are made in 3rd. The driver 
shifts to 4th above a fixed minimum speed by 
merely releasing the acceleratcr pedal. Then a 


Hree-wheeling device in the transmission releases 


he drive in 3rd and a hydraulic arrangement shifts 
o 4th speed. 

When in 4th, a “kick-down” shift to 3rd is made 
by depressing the accelerator pedal all the way 


Miown. A special switch interrupts the ignition cir- 


uit for a few explosions, momentarily breaking 
power flow and gear loading. Hydraulic actuation 
hen completes the shift into free-wheeling 3rd. 


"The same major transmission elements are used in 
sist and 2nd gears and similar automatic shifts can 
tbe effected in low range. 


Starting in next-to-top gear is more effective in 


this type of transmission than with a conventional 


one because the fluid coupling allows the engine to 
come up to a speed approaching that for maximum 
torque when the throttle is opened. This reduces 
stalling possibility and also develops ample torque 
for acceptable acceleration. It eliminates problems 
accompanying engine operation under full power 
at low speeds. 


General Motors’ Hydra- Matic 
The Hydra-Matic —in the Oldsmobile, Cadillac, 
and now the Pontiac — does away with the conven- 
ional foot clutch by using a fluid coupling and 
frictional pick-up of the gears. Two sets of plan- 


) ‘lary gears, arranged in series, make possible four 


Table 1 - Automatic Transmission Characteristics 
Drive Fluid Hydra- 
Master Drive Matic Dynaflow 
Ratio Steps Automatic) 2 2 4 Infinite 
Ratio Coverage Automatic) 1.82 1.75 3.82 2.25 
Shitting Under Power No No Yes Yes 
hoe Rand Control H Modified H Progressive Progressive 
ype Automatic Control Vacuum - Hydraulic Hydraulic Torque 
Governor Electric Converter 
Fluid Coupling Yes Yes Yes No 
Feat Clteh No Yes Yes Yes 
Type Rewer i. Vem Yes Ne No 
mer tg Gear Pawi Band 
Parking Brake Engine No Reverse Yes 
wy Le Compression Position 
Axle Ratio De “i Yes Yes aod Yes 
ecreased 0.17-0.55 0.41-0.88 9.20 
ee — 
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forward speeds. The fluid coupling actually is con- 
nected between the two planetary sets, although 
physically adjacent to the engine flywheel. This 
increases efficiency and reduces some of the fluid 
coupling’s shortcomings when it’s always operated 
at engine speed. It also allows some of the power 
flow to be shunted around the coupling. 

Hydraulic controls make the change from one 
gear ratio to another, according to speed and accel- 
erator pedal position. Shifts, either up or down, 
come at higher speeds if the accelerator is de- 
pressed than when the pedal is released. For stand-: 
ing starts the transmission shifts through the 
1-2-3-4 pattern. The transitions are so smooth that 
most passengers are not aware of them. Down- 
shifts at zero throttle are 4-3-1, skipping 2nd. 


The Buick Dynaflow 


The torque converter made its first appearance 
on an American car in the Dynaflow transmission, 
recently announced by Buick. This design provides 
an automatically variable drive ratio without using 
gears or conventional clutch. 

Controlled oil flow in the hydraulic torque con- 
verter makes for a gradually self-changing drive 
ratio. The torque converter permits smooth accel- 
eration without shifting gears. There is no clutch 
pedal. In normal driving the direction-selector 
lever under the steering wheel is not moved. On 
starting, the driver flicks the direction-selector 
lever to “D” (Drive). With engine idling, the car 
doesn’t move. Depressing the accelerator pedal 
speeds up the engine, increases its power, trans- 
mits greater torque to the rear wheels, and the car 
moves off. Greater pedal depression speeds up the 
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Fig. 2—A cutaway view of Buick BS 
Dynaflow transmission. The eli 
transmission package containing 
torque converter and olanetag 
gears, is mounted on the 


rear o 
the engine 
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engine and also increases acceleration. 

Under normal conditions, engine speed is equiv. 
alent to direct drive. The operator gets increased 
power for pickup or hill climbing under 50 mph 
by stepping down on the accelerator pedal. This 
speeds up the engine; the converter adjusts itself 
to a suitably higher drive ratio, and increased Bis 
torque flows to the rear wheels. 

Absence of gear shifting makes changes in ratio 
perfectly smooth — reminiscent of old-time steam 
cars controlled entirely by the throttle. 

In addition to D (Drive), other positions on the 
direction-selector switch are N (Neutral), R (Re- 
verse), P (Parking), and L (Emergency Low). 
The latter also may be used for downhill braking Ry 
and for emergency power on steep hills, in sand, 
or in mud. 

The complete Dynaflow transmission, shown in 
Fig. 2, is essentially a hydraulic torque converter 
in front of a hydraulically-applied two-speed-and- 
reverse planetary gear transmission. Both reverse 
and low have positive gear ratios of 1.82:1. Direct 
drive is used almost exclusively for forward driv- 
ing. The torque converter gives additional reduc 
tion in drive, low, and reverse. , 

Torque ratio of the converter unit at standsti! 
is about 24:1. As the car starts off, the rave 
drops through an infinite number of steps to nearly 
1:1. That’s why the mechanism is called an It 
finitely variable ratio transmission. 

The converter provides the hydraulic equivalent ' 
of a mechanical gear transmission, but is not lim- 
ited in available ratios like the geared arrang® 
ment. 

The torque converter looks something like ® 
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Buick’ 
} Ning 
taining 
anetany 
rear of 


yid coupling. Main difference is that the con- 
erter increases engine torque; the coupling merely 
Fansmits torque without any increase or decrease, 
ut with slight loss in speed. 

present indications point to the torque converter 
= the automatic transmission of the immediate 
ture, although step-ratio jobs: are by no means 
led out. More experience, particularly in produc- 
ion and service, can bring down its cost. Past and 
present designs have made notable contributions to 
bur automatic transmission know-how. Perhaps 
n7; of this knowledge consists of how not to build 
nne. Since no one transmission can be superior in 
svery respect, the problem boils down to a com- 
romise. Future transmissions probably will em- 
Dphasize increased efficiency, improved performance, 
and reduced manufacturing costs. 











































































Why Automatic Transmissions Cost More 


“The public must pay in two ways for wanting to 
avoid use of clutch pedal and shift controls, claims 
jiscusser Stuart P. Hall, of Product Engineering. 
First, automatic transmissions cost more to make. 
Second, they consume more fuel. 

Today conventional synchro-mesh car transmis- 
sions are produced for $20 to $30. Automatic 
transmissions with efficiency characteristics simi- 









































quiv- fe lar to the synchro-mesh type cost an owner $175 
pased Mme to $200 extra. 
mph Reasons for this wide price differential are ap- 
This i parent. For one, automatic transmissions weigh 
itself He more than their hand-shifted competitors and cost 
asel He is proportional to weight. The 217.5-lb Dynaflow 
transmission, for example, supplants a syncro- 
ratio fe mesh transmission, flywheel, clutch, and related 
team fe controls weighing 170 lb. 
Another cost-boost feature of these newly- 
) the HP accepted transmissions using torque converters is 
(Re- Se the expensive plaster-mold process for fabricating 
OW). Hi the aluminum-bladed wheel units. Close tolerances 
‘king Hi must be held on these extremely complex blade 
sand, i forms. Making these units from sheet metal would 
reduce flow efficiency, it is currently believed, be- 
mn in im cause of blade shape limitations. 
erter And hydraulic controls, pumps, valves, accumu- 
-and- lators, and pressure regulators are all cost-increas- 
verse Me -ng components. Every design today for an effi- 
irect He cient automatic transmission embodies enough of 
driv- these features to make it cost four to six times 
duc: more to produce than the conventional geared 
transmission. 
still Not only will the driver pay more for the auto- 
ratio matic transmission when he first buys the car, but 
early MP Lis gasoline bill will be higher throughout the car’s 
n in- Mi life. Here's why. Hydraulic torque converter effi- 
ciency is about 85% with the pump running twice 
alent as fast as the turbine — at low speeds. Efficiency is 
lim- fi °° when the converter acts as a fluid coupling in 
inge- normal forward driving. 


ke a 








Obviously this efficiency loss makes for greater 
gasoline consumption, especially in city driving. 
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Even on the highway the automatic transmission 
gives less miles-per-gallon than the geared type. 
Conservative estimates of this loss vary from ™% to 
1% mpg, depending on the type of driving. ~ 
(Complete paper on which this article is based is 
available from SAE Special Publications Depart- 
ment. Price: 25¢ to members, 50¢ to nonmembers. ) 





Hydraulic Analogy Explains 
Torque Converter Action 


The torque converter behaves like a water- 
wheel with cup-shaped blades, in the left- 
hand sketch, which smoothly redirects water 
flow from the trough and discharges it back- 
ward. If the wheel is held stationary, speed 
of this backward flow equals that leaving 
the trough and striking the blades. The 
‘water exerts double pressure on the wheel 
while creating this reverse flow. In other 
words, the curved blading doubles the torque 
or turning effect produced by water striking 
flat paddle-like blades, that spill it off to 
each side. 

Now suppose we use the unexpended 
energy in the water leaving the curved vanes 
by redirecting it into the trough, as in the 
right-hand sketch. It aids original flow by 
building up added force on the vanes. Mag- 
nitude of the added force decreases as the 
wheel starts to move because the backward 
flow slows down. 

A hydraulic torque converter works in the 
same way to multiply torque or driving 
effort. The pump corresponds to the trough 
with its head of water, the turbine to the 
waterwheel with its curved blades, and the 
stator to the redirecting chutes. 














HE SAE Construction and Industrial Machinery 

Technical Committee has just completed three 
projects, one of which will appear in the 1948 
SAE Handbook, reported Committee Sponsor C. G. 
A. Rosen, Caterpillar Tractor Co., on Jan. 13, at 
the Annual Meeting.’ 

The completed projects are: 

1. Standardization of drawbars and rear- 
mounted units on tractors. 

2. Recommended simplification of tire and rim 
sizes and types for construction and industrial 
machines. 

3. Yardage rating of bodies and buckets. 
Drawbar standards for track-type tractors al- 

ready have received Technical Board approval. 
They’re shown in Fig. 1. Aim of the CIMTC Sub- 
committee that developed this standard was to 
standardize only those features that affect the at- 
taching of towed implements, leaving as much 
freedom of design as possible to the tractor manu- 
facturer. 

Tractors and equipment now in the field served 
as a guide in preparing this standard. Features 
such as overall jaw height, pin length, pin locking 
means, pin entering taper, heat-treatment and bar- 
locking methods were considered the design pre- 
rogative of each individual company. 

Another job tackled by the same subcommittee, 
under J. W. Bridwell, Caterpillar Tractor Co., and 
now nearing completion is the standardization of 
mountings. This project concerns itself with units 





Table 1 — Proposed SAE Off-Highway Tire Classification 
Haulage Type* 


Current Practice Recommended Practice 


Rim Diameter Rim Diameter 
Section 
Diameter 20 24 25 23 32 33 40 20 24 25 29 33 
8.25 ‘ 10 
10 2 . 12 
9.00 10 
12 
10.00 12 12 
14 ; 14 
11.00 ; ; 12 
12 : 14 
12.00 12 
14 16 14 16 
13.00 14 18 : ; 4 18 
10 : a 
12 
16 16 12 16 
14.00 20 20 12 16 20 
16 16 
16 20 16 20 al 
16.00 20 24 , 24 20 
16 : 16 
20 20 as 
18.00 : 24 20 24 24 ‘ 24 
16 : ' 16 
20 20 20 20 
21.00 ; 24 20 24 24 24 ’ 
24.00 ’ 20 . 
Sy 24 24 24 24 24 
27.00 ; 24 . ; 24 
30 30 
30.00 28 28 
28 34 34 


Note 1. All figures included in body of chart indicate the ply rating of the particu!a. 
tire size shown. 


Note 2. The tire manufacturer's data book should be consulted for availability of 
desired type of tire. 


This proposal has been sent to the SAE Technical Board for final approval. 
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such as cable controls and winches which may be . 
mounted safely using a relatively small spread of h 
locating holes around a pilot hole in the rear of 
the transmission. The program includes mounting . 67 
standards for light as well as heavy-duty equir-. 


ment such as logging and oil-field winches. 
First portion of the standards for small units 


will be the same for all tractors from 50 to 
175 drawbar hp. The mountings for heavy-duty 
winches will be divided into the following groups 
since it’s necessary to provide the greatest possible 
spread of bolt space for secure anchorage: 

* Class II, Group I — 51 to 75 drawbar hp; 

* Class II, Group II — 75 to 100 drawbar hp; 

* Class II, Group III —- 100 to 125 drawbar hp; 

* Class III — 125 to 175 drawbar hp. 

Big step was made in reducing the number of 
haulage and grader tire sizes in the recommende: 
tire classification recently submitted by the Com- 
mittee to the Technical Board. The 35 haulage 
type tires recommended, Table 1, were selected 
from 41 different types. Out of 26 types of grader 
tires, the Committee recommended 19 in its pro- 
posal, as shown in Table 2. Table 3 shows com- 
parable tire types by brand name. 











Table 2 —- Proposed SAE Off-Highway Tire Classification 
Grader Tire* 


Current Practice Recommended Practice 


Rim Diameter Rim Diameter 
Section 
Diameter 20 24 20 24 
6.00 6 
6 
6.50 8 8 | 
7.00 8 8 Flat Bead 
10 10 10 10 { 
7.50 10 10 
8.25 10 10 10 
, 10 10 ) 
9.00 8 8 
10.00 : 8 | 
10 8 } 
11.00 8 10 | 
12.00 6 | 
8 8 5 deg Bead 
10 1 { 
8 8 
13.00 8 12 12 
14.00 12 8 10 
14 14 4 14 | 
16.00 12 14 12 14 


Note 1. All figures included in body of chart indicate the ply rating of the particular tire 
size shown 


Note 2. The tire manufacturer's data book should be consulted for availability of the 
desired type of tire. 


* This proposal has been sent to the SAE Technical Board for final approval. 
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Standards 


Other work now occupying this subcommittee, 
headed by H. L. Rittenhouse, Euclid Road Machin- 
ery Co., concerns wide-base rims and valve stems. 
This group has made considerable progress in com- 
promising differences presently responsible for 
noninterchangeability of wide-base rims. The con- 
ferees are optimistic about early agreement on 
standards along this line. 

Valve stems and extensions present a tougher 
standardization problem. And interchangeability 
of adapters and chucks for jumbo valves is not an 
easy-to-achieve goal. Despite the difficulties ahead 
in this area, the Committee looks to eventuai 
agreement on much-needed standards of this type. 


Yardage Ratings 


Of much interest to builders and users of con- 
struction machinery, particularly of the earth- 
moving variety, are the standards proposed for 
yardage rating of bodies and buckets. These struck 
and heaped capacity ratings for carry-type scrap- 
ers and truck and wagon bodies, shown in the tabu- 
lat ion ON page 42 are now up for letter ballot to 
the Main committee. 

In formulating these proposed standards, the 

ibeommittee members considered possible inter- 
‘crence with other industry rating standards. But 
‘hese are on a weight basis, which is not suitable 
‘or the construction industry. The proposed SAE 
‘lings, based on volume, offer no interference with 
these existing standards. The SAE-proposed stand- 
ards are tailored to the construction industry be- 


Table 3 —- Comparable Off-Highway Tire Types by Trade Name 


Designa- 
jroup tion 





Firestone General Goodrich Goodyear U.S. 
Haulage Tires 
1 MT Ground Grip Tu-Way Sure Grip Con-Trak- 
Earth Mover Traction Tor 
2 RK = Rock Grip L.c. M. versal Hard Rock Lug 
Excavator —_—-—- Lug Traction 
Service 
3 GP All Traction All Purpose Read Lug Fleet 
Logger Delivery 
Off-Road 
3 EM A.N.S. Earth Mover Earth Mover Ali Weather Earth Mover 
Earth Mover Earth Mover 
Road Grader Tires 
5 TG . Group Grip Tractor Tractor Sure Grip Read Grader 
Read Builder Grader Grader Grader 
Lug Type 
6 RG Rib Road Rib Grader Tractor Road Grader 
Builder Grader Rib) 
Ribbed 
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Fig. 1 - Track-type drawbar standards 


cause it’s almost universal practice to compute 
amount of earth moved on a yardage basis. 

An interesting discussion emerged as to whether 
to figure heaped capacities of truck and wagon 
bodies on a slope of 1 vertical to 2 horizontal or 1 
vertical to 1 horizontal. Trucks and wagons on 
long hauls traveling at high speeds may have to 
be loaded with flatter slopes to prevent excessive 
spillage. But many of these vehicles worked on 
short hauls at low speeds are loaded as high as the 
material will stand. The proposed standard takes 
into consideration any such differences in practice 
required by the nature of the material or the haul. 

After the industry gains some experience in the 
field with the proposed yardage ratings for scrap- 
ers and truck and wagon bodies, the subcommittee, 
chairmanned by T. Davidson, Bucyrus-Erie Co., will 
tackle capacity ratings for tractor shovel dippers, 
drag scrapers, and other construction equipment. 

Only a little over a year ago the SAE Technical 
Board launched the Construction and Industrial 
Equipment Committee, the first group of its kind 
devoted exclusively to cooperative technical action 
on basic problems besetting the heavy-duty earth- 
moving equipment industry. Its chairman is D. B. 
Baker, International Harvester Corp. 

After being advised of the group’s objectives and 
program, one of the industry’s leading executives 
said, “There is no question but that all allied equip- 
ment manufacturers have been confronted with 








design problems from a standpoint of interchange- 
ability, not only from a production standpoint but 
also sales. Lack of standardization has been the 
cause of higher costs which in turn must be passed 
on to the customer. We believe most of the points 
outlined by the Committee can be standardized in 
future design without seriously handicapping trac- 
tor or equipment design engineers.” 

Nation-wide interest in the construction and 
industrial machinery standardization program is 
exhibited by the well-attended meetings where men 
from Allentown, Pa., Seattle, and Long Island sit 
down with men from Alhambra, Calif. 

Committee enthusiasm over results of its initial 
undertakings stimulated organization of two new 
jobs: (1) standardization of hydraulic power con- 
‘trols, with W. D. Barrett, LaPlante-Choate Mfg. 
Co., as sponsor and (2) electrical equipment stand- 


ardization, under the sponsorship of T. A. Hopkins, 
Caterpillar Tractor Co. 


Proposed SAE Standard for Yardage 

Rating of Carry Type Scrapers” 

1. Rated capacities shall be on the basis of cubic 
yards. 

2. Standard ratings shall include both STRUCK 
and HEAPED CAPACITIES. 

3. The STRUCK CAPACITY of a scraper shall be 
determined by the product of the area of the 
side plates contacted by the load multiplied by 
the width between side plates. (Most scrapers 
have straight, parallel side plates and flat bot- 
toms, and allowance shall be made for appre- 
ciable departure from such construction.) The 
struck capacity shall be given to the nearest 
one tenth (0.1) cu yd. 

3.1 When the top of the front apron, in the 

closed position, is below the top edge of the 
side plates the capacity shall be limited 
either by planes following the contour of the 
side plates or by the plane at a slope of one 
vertical to one horizontal, whichever gives 
the smaller capacity. 
To determine the one to one slope for the 
limiting plane, the cutting edge shall be set 
to contact the horizontal plane between the 
front and rear ground supports; for pneu- 
matic tired vehicles standard size tires at 
rated, full load deflection shall be used. For 
a two-wheel scraper whose position is estab- 
lished by the tractor, the height of the hitch 
shall be taken as the average of the range 
of standard drawbar heights for the size 
tractor with which the scraper normally will 
be used. 

Mechanisms which are not a part of the side 

plates but which are adjacent to them and 

will retain additional load shall be included 
in the determination of STRUCK CAPAC- 

ITY. An extension of the ejector or a rear 


3.2 


3.3 
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plate above the side plates shall not be in. 
cluded in the determination of STRUCK 
CAPACITY. 

4. HEAPED CAPACITY shall be the volume en. 
closed by the bowl and apron and four planes 
at a slope of one vertical to one horizontal, 
extending upward and inward from the top of 
the front apron, from the top of the ejector or 
rear plate and from the top edges of the side 
plates. For scrapers of less than twelve (12) 
cu yds STRUCK CAPACITY, the HEAPED 
CAPACITY shall be given to the nearest one 
half (44) cu yd; for scrapers of twelve (12) 
cu yds STRUCK CAPACITY and larger the 
HEAPED CAPACITY shall be given to the 
nearest whole cu yd. 

4.1 To determine the one to one slope for the 
limiting planes, the cutting edge shall be set 

to contact the horizontal plane between the 
front, and rear ground supports; for pneu- 
matic tired vehicles standard size tires at 
rated, full load deflection shall be used. For 
a two-wheel scraper whose position is estab- 
lished by the tractor, the height of the hitch 
shall be taken as the average of the range 
of standard drawbar heights for the size 
tractor with which the scraper normally will 
be used. 

If the top edge of the side plate (or ex- 

tension thereof, paragraph 3.3) is not a 

straight line, a mean line through its con- 

figuration may be used to establish the side 
planes of the HEAPED CAPACITY. 

The possible interference of overhead struc- 

tures such as sheave guides, cables, etc., 

with the HEAPED CAPACITY shall be 
ignored. 

. Both the STRUCK and HEAPED CAPACITIES 
as set forth herein are, with minor reservations, 
definitely measurable quantities which delimit 
the probable loading characteristics of the 
vehicle. 

. It is not the intention of this Standard to at- 
tempt any conversion of these figures to capac- 
ity in terms of pay yards, nor to propose any 
formula for so doing. All such conversions or 
estimates, it is felt, fall within the province of 
the contractor and the engineer for each specific 
project. 

. This proposal is up before the SAE CIMTC Com- 

mittee on letter ballot and, if approved, will be sub- 

mitted to the Technical Board for final approval 


4.2 


4.3 


Proposed SAE Standard for Yardage Rating 
Of Truck and Wagon Bodies © 


1. Rated capacities shall be on the basis of cubic 
yards. 


2. Standard ratings shall include both STRUCK 
AND HEAPED CAPACITIES. 


concluded on page 44 
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Seen Shortening Diesel Life 
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BASED ON A PAPER* BY 


L.A BLANC 


Assistant Director of Research 
Caterpillar Tractor Co. 


(This paper will be published in full in SAE Quarterly Transactions) 


prin content is the most important charac- 
teristic of a diesel fuel, as far as engine life is 
concerned, assuming the fuel has a cetane number 
sufficiently high to provide satisfactory ignition 
and the purely mechanical problems of cleanliness 
and flow rate are satisfactorily handled. 

This is the net result of tests with a 534 x 8-in. 
precombustion-chamber diesel test engine, using 
the L-1-545 procedure with modifications involving 
the outlet temperature of the cooling water, the 
composition of the fuel, and the composition of the 
lubricating oil used. Test conditions are given in 
Table 1. 

The fuels used varied in sulfur content from 0.12 
to 1.43%, in cetane number from 41 to 61, in nitro- 
gen content from 0.00 to 0.08, and in viscosity at 
100 F from 36 to 64 SSU. Corrosion after 3 hr at 
210 F was negligible for all fuels. 


Effect of Variables 


The effect of several variables was found to be 
as follows: 

1. Sulfur content: At a coolant temperature of 
175 F, cylinder wear was low or moderately low 
in all cases, whereas top ring wear increased uni- 
tormly with increasing sulfur content of the fuel. 
When sulfur content was less than 0.5%, the pis- 
tons were relatively clean, even though hydro- 
carbon composition and distillation range varied 


*“Effect of Diesel Fuel Characteristics on Engine Deposits and Wear” 
wa Ee 7 2 2} ! 
Noe On at the SAE National Fuels & Lubricants Meeting, Tulsa 
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widely. There were only small differences in the 
quantities of deposits formed on the pistons. The 
lubricating oil and additive were still in relatively 
good condition when the oil was drained after 120 
hr of operation. When the sulfur was increased 
above 0.5%, the pistons became progressively 
dirtier, the ring grooves packed with carbon, and 
the rings became more sluggish. With sulfur con- 
tent greater than 1.0%, stuck rings became com- 
mon. There was also a progressive loss of additive 
and deterioration of the lubricating oil with in- 
creasing sulfur content. 

When a coolant outlet temperature of 100 F was 
used, there was the same progressive increase in 
piston deposits, although the quantities involved 
were much less. There was also a progressive de- 
terioration of the lubricating oil with increasing 
sulfur content. The loss of additive was not as 
pronounced, although it is probably obscured by 
iron in the filtrate ash. 

Tests at 175 F coolant outlet temperature indi- 
cate that no heavy-duty oil performs as well on 
high sulfur fuel as it does on low sulfur fuel, al- 
though all perform better than straight mineral oi! 
in some respects; also, high sulfur fuel causes a 
much wider spread in the results with heavy-duty 
oils than the low sulfur fuels do. There is a large in- 
crease in ring wear, and an increase in cylinder 





Table 1 — Test Conditions 
Bmep, psi 75 
Engine Speed, rpm 1009 
Input, Btu per min 2950 
Oil Temperature to Bearings, F 145-150 
Oil Pressure to Bearings, psi 30 
L of Test, hr 430 
Oil Drain Period, hr 120 








wear, although this increase is small in some cases. 
The inrrease in piston deposits is definite with all 
heavy-duty oils, although in some cases it is more 
extreme than in others. In all cases, the heavy- 
duty oils showed a marked loss of additive. The 
straight mineral oil is poorest in all respects, al- 
though the wear results obtained with some heavy- 
duty oils are no better. 

2. Nitrogen compounds: Tests showed that 
within the nitrogen content range of the fuels 
used, nitrogen had no undesirable effects on de- 
posits or wear. 

3. Temperature: Lower jacket temperatures pro- 
duce less deposits but greater wear in a degree that 
varies with the sulfur content, and the results 
obtained with a given engine will depend on the 
temperatures involved, the amount of sulfur con- 
sumed, the lubricating oil used, and oil drain 
practice. e 

4° Oil change period: There was a remarkable 
decrease in ring sticking, deposits, and wear result- 
ing from a change in oil drain period from 240 hr 
down to 60 hr. 

5. Cylinder material: It was possible by a choice 
of material to reduce wear almost to normal under 
the lower temperature conditions with the particu- 
lar fuel-lubricating oil combination used in the 
tests. Ring wear, however, remained high. 





Although the above conclusions are based on 
tests with a precombustion engine, tests with two 
other types of high-speed diesels indicated that 
similar results would have been obtained with 
them. Results differed only as indicated by the 
effect of temperature, load, oil change period, and 
the amount of ring side clearance to be taken up 
before ring sticking occurred. 


Cylinder-Wear Measurement 


One of the difficulties in the way of explaining 
or correlating cylinder wear rates with other fac. 
tors is due to the inadequacy of present meth- 
ods of cylinder wear measurement, and from our 
Jack of understanding of the purely mechanical 
details of the ring and cylinder wear mechanism. 
It is clear that the increase in cylinder diameter 
in two directions at the top of top ring travel gives 
only a qualitative indication of the amount of 
material worn off the cylinder. The method of 
correlation with iron in the lubricating oil sug- 
gested by Moore is useful under certain conditions, 
but it does not separate ring and cylinder wear 
nor does it give any indication of the diametral 
increase of the cylinder. 

(Complete paper on which this article is based is 
available from SAE Special Publications Depart- 
ment. Price: 25¢ to members, 50¢ to nonmembers. ) 


EARTHMOVING MACHINERY STANDARDS 


continued from page 42 


3. The STRUCK CAPACITY of a truck or wagon 
beuly shall be the actual volume enclosed py the 


body, struck off by a straight line passed along 
the li edge of the side plates. The STRUCK 
CAPACITY shall be given to the nearest one 
tenth (0.1) cu yd. , 
3.1 For bodies with one end open, the capacity 
at such end shall be limited by a plane pass- 
ing through the edge of the bottom plate at 
a slope of one vertical to one horizontal. 
3.2 Extension of end plates above the sides 
shall not be included in the STRUCK 


CAPACITY. 
4. HEAPED CAPACITY shall be the volume en- 


closed by the body, and by four planes at a 
slope of one vertical to one horizontal, extend- 
ing upward and inward from the top edges of 
the side and end plates. For bodies of less than 
twelve (12) cu yds STRUCK CAPACITY, the 
HEAPED CAPACITY shall be given to the 
nearest one half (%) cu yd; for bodies of 
twelve (12) cu yds STRUCK CAPACITY and 
larger, the HEAPED CAPACITY shall be given 
to the nearest whole cu yd. 
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4.1 For bodies with one end open. the HEAPED 
CAPACITY at such end shall be limited by 
a continuation of the plane limiting the 
STRUCK CAPACITY. 

4.2 If the top edge of a side or end plate is not 
a straight line, a mean line through its con- 
figuration may be used to establish the slop- 
ing top plane of the HEAPED CAPACITY. 

5. Both the STRUCK and HEAPED CAPACITIES 
as set forth herein are, with minor reservations, 

definitely measurable quantities which delimit 

the probable loading characteristics of the 
vehicle. 

6. It is not the intention of this Standard to at- 
tempt any conversion of these figures to capac- 
ity in terms of pay yards, nor to propose any 
formula for so doing. All such conversions or 
estimates, it is felt, fall within the province of 
the contractor and the engineer for each specific 
project. 

* This proposal is up before the SAE CIMTC Com- 

mittee and, if approved, will be submitted to the 

Technical Board for final approval. 


J CURNAL 
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Proposes 


TRAFFIC CONTROL SYSTEM 
for High-Speed Aircraft 


BASED ON A PAPER* BY 


MILTON W. ARNOLD 


resident —Operations and Engineering 
ANSPORT ASSOCIATION OF AMERICA 


IR traffic control needs drastic modification to 

keep pace with the higher speeds of new air- 
craft. 

Large, high-speed aircraft must have guidance 
for take-off similar to that now given for landing. 
And some guidance must be supplied all along the 
en route phase of the flight unti! landing controls 
again take over. 

The whole system must be automatic, error-free, 
self-checking. And communication between ground 
control agency and aircraft must be automatic, 
with voice-reporting serving only to supplement 
information presented by lights, meters, and pic- 
torial maps. 

Basically, the traffic control system for high- 
speed aireraft must satisfy these four general 
requirements : 

1. Each pilot must be provided means for indi- 
cating to the traffic control agency the flight plan 
he wishes to follow. This is already being met by 
flight plams filed by the pilot before take-off and 
en route amendments. 

2. The pilot of each aircraft must know his posi- 
tion at all times. 

3. The traffic control agency must know continu- 
ously the location — and if possible, the identity — 
of all aireraft over which it is exercising control. 
[t must also know the approximate times of ar- 
rival of aireraft approaching its control area. 

4. The traffic control agency must be provided 
means for indicating continuously to each aircraft 
the position where it should be on its route. 

The operations man is concerned mainly with 
what services the traffic control equipment should 
render. The design of the needed navigation, posi- 
hion-reporting, and block-signal equipment is left 
to electronics engineers — or anyone else who wants 
to try it. 


Paper “Proposed Air Traffic Control and Controlled Handling 


tems for High-Speed Aircraft,’ was presented at SAE National 
r Transport Engineering Meeting, Kansas City, Mo., Dec. 2, 1947 
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Speaking from the operations viewpoint, here is 
a proposed system which would overcome the bot- 
tlenecks that would result if planes of 600-mph 
speed were used with the present system: 

The pilot files his flight plan and receives clear- 
ance for the flight before take-off, as he does now. 

Then the proposed system provides take-off con- 
trol similar to that now available for landing. The 
take-off system gives left-right, up-down, and dis- 
tance information along the take-off path to the 
pilot. Besides this, it controls the aircraft directly 
through an autopilot, the autopilot being moni- 
tored by the pilot. A separate and independent 
monitor on the ground checks the operation of the 
navigation aid. (The monitor could be CGA or a 
similar radar device. ) 

By providing automatic, language-free instruc- 
tions for take-off and self-checking acknowledg- 
ments, the proposed system speeds up instructions, 
relieves overloaded voice channels, and reduces 
chance for error. 

Certain minimum intervals must be maintained 
between aircraft on take-off, and between aircraft 
on take-off and those coming in to land on the 
same runway. In the new system, this minimum 
clearance is maintained automatically (perhaps 
from data extracted automatically from radar 
equipment). The pilot is given continuous perti- 
nent data in map form, so that he sees what the 
ground controller sees, and can anticipate instruc- 
tions. 

When the plane is airborne, it climbs to its cruis- 
ing altitude along a prescribed route, and the 
guidance continues. The pilot receives data on the 
distance and course to destination so that he can 
maintain proper heading and estimate his time of 
arrival accurately. The navigation data are fed to 
the autopilot and also presented to the pilot for his 
use in monitoring the autopilot, or in case the 
autopilot fails, for use in manual flight direction. 

Because the proposed system relays distance 
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information as well as left-right information to 
the pilot, he knows his exact position at all times. 
The position is reported to the ground control 
agency automatically (probably at a certain time 
instant or on request from the ground). The posi- 
tion report also identifies the aircraft, allowing the 
ground agency to correlate position with flight 
plan. 

The ground agency determines ground speed 
from successive position reports, and knows the 
plane’s route from the flight plan. From these two 
pieces of information, it can estimate time of ar- 
rival. If this. estimated time of arrival is not what 
the ground agency wants it to be, the agency trans- 
mits course changes or speed differentials to the 
plane. 

This “flow control” gives the pilot a time tol- 
erance on his progress along the route. It may be 
presented to him on lights, meters, indicator sig- 
nals, or pictorial indicators. The acknowledgment 
indicates not only that transmission has been re- 
ceived, but also what the transmission was. Suc- 
ceeding position reports enable the ground agency 
to determine how well the flow instructions have 
been carried out. 

The initial approach to the terminal zone is 
much the same as en route operation, as far as the 
proposed system is concerned. The control be- 
comes tighter, position report is given more often, 
and so are flow instructions. In the terminal area, 
the pilot is again given a continuous, up-to-date 
traffic map (by means of television or radar relay 
probably ). 

In a high-traffic-density area such as New York, 
the system would be set up to lead high-speed air- 
craft through the approach pattern to arrive at 
the beginning of the landing path at precisely the 
time desired by traffic control. This means auto- 
matic flight controlled by navigation data. The 
approach will be monitored both by the pilot and 
by the ground agency. 

Other, slower-speed aircraft may not carry the 
necessary equipment to regulate approach so pre- 
cisely. They would be handled by the same overall 
system, which would instruct them to overshoot 
if the airport could not handle the landing, and 
later bring them back for another approach. 

Complete automatic touch-down might be a part 
of the proposed system. Last-minute maneuvers 
of large, high-speed aircraft can be only very 
limited at landing. Therefore, completely auto- 
matic touch-down would be especially valuable in 


eliminating the possibility of a false maneuver 
under manual control. 


High-intensity approach and runway lights must 
be a part of the traffic control system. They enable 
the pilot to set the aircraft down by visual observa- 
tion or at least to monitor the autopilot’s land- 
ing. (A block system warns of runway occupancy 


(either by cockpit lights or by runway traffic 
lights). 


46 





All surface movements on the airport are also 
handled by the air traffic control agency, in the 
proposed system. The tower knows the position of 
all objects — fixed and moving — on the airport. The 
tower gives instructions by automatic communica. 
tion where possible, with voice used for additional 
or overriding instructions only. 


Equipment Needs 


For the proposed system, the instrument design- 
ers are going to have to devise a highly accurate 
means of navigation, one much more accurate than 
today’s systems. The current four-course radio 
range sets up airways which must be 10 miles wide. 
Only very close to the station does the radio range 
permit two-directional traffic on the same level 
within the 10-mile width. Traffic in opposite direc- 
tions must be handled by altitude separation or by 
two airways totaling 20 miles. With this arrange- 
ment, several routes leading out from the airport 
must remain common until there is sufficient lat- 
eral space to establish separate airways. One slow 
aircraft on the common airway can hold up a 
number of faster planes on several routes. And the 
speed differential will increase as higher-speed 
planes come into use, because there will still be 
some slow-speed traffic. 


The navigation aid for the proposed air traffic 
control system will have to be capable of furnish- 
ing separate lateral routes for each speed category 
of aircraft. Altitude separation will not suffice 
because the climbing and descending paths of dif- 
ferent speed aircraft would conflict. 


Besides the navigation aid, instrument designers 
will be asked to produce an automatic position- 
reporting device. This may be a big problem, but 
it is absolutely essential that it be solved. 


Flow control depends on adequate position re- 
porting, and high-speed aircraft must have flow 
control to eliminate holding. The impossibility of 
holding high-speed aircraft becomes apparent 
when one considers the tremendous fuel consump- 
tion and the wide holding circle needed. Assuming 
a bank angle of 20 deg, the holding circle for an 
aircraft traveling 600 mph would be around 18 
miles in diameter. This means that each parallel 
airway would have to be even wider than 18 miles. 
Of course, the airplane could be slowed down to 
reduce the holding circle, but the efficiency of the 
engine operation would also drop. 


With flow control alone, an error in human judg- 
ment at the control agency might allow unsafe 
conditions to develop. Overlaying the flow contro! 
system, there must be a block signal system simi- 
lar to that used by the railroads. 

A block signal system suitable for aircraft use is 
another problem for the instrument engineers. 

(Complete paper on which this article is based 
is available from SAE Special Publications Depart- 
ment. Price: 25¢ to members, 50¢ to nonmembers. ) 
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According to National Survey: 


Public Wants Smaller, Cheaper Car 





EXCERPTS FROM A PAPER* BY 


Edward R. Grace 


Vice President 
Grant Advertising, Inc 





@ Who Was Interviewed: The light-car survey was conducted during December, 
1947, in 16 American cities with graduated populations. (They're listed in the 
tables in this article.) A total of 1619 car drivers was interviewed and more 
than 2000 calls were made to get this many respondents who drive cars. Calls 
were made in all income groups — $5000 or over annually, $3000 to $5000, $1500 
to $3000, and below $1500. 


Age group breakdown used was based on census figures of the U. S. Bureau 
of Census. It was as follows: under 30 years of age, 31%; 30 to 40, 27%; 
40 to 50, 23% ; and over 50, 19%. About 75% of the calls were made to men, 


25% to women. 


ANY weeks of study in interviews with men 

and women of various ages in various income 
brackets across the country show that more than 
half the people want a light, small car that’s 
cheaper. A number of engineers in the industry 
say such a car can be produced; financial men feel 
it should be produced. 

More than half the people interviewed, a na- 
tional percentage of 60.4; said they believed the 
leading motor car manufacturers should produce 
a smaller, lighter car in addition to their present 
models. There does not seem to be any great dif- 
terence in opinions of the men or women inter- 
viewed about production of this car. Neither is 
there any noticeable difference in the younger or 
older age groups. This would seem to show that 
this type of automobile would be equally acceptable 


+ 


to € Man or woman and to those “under 30” or 
over, 

Almost three-fourths of the people interviewed, 
or an average of 72.7%, who said the manufac- 
turers should produce this smaller, lighter car said 
they would buy one in preference to the present 
lowest priced cars. Again, sex or age group seems 
to make no difference. 

Of the people who said they would buy one of 
these smaller cars in preference to the present 
lowest priced cars, 67° would buy it as a first (or 
only) car while 32% would buy it in addition to 
another car. : 

Top reason given for buying this smaller car 
seems to be “lower price’? with “lower mainte- 


per ‘Do Americans Want a Small, Light Car?’’ was presented at 
E Annual Meeting, Detroit, Jan. 12, 1948 


nance” second and “greater driving convenience’”’ 
third. 

Summary of replies to most of the questions 
asked the public is tabulated in this article. 


Engineers Have Their Say 


We also conducted a survey of passenger cal 
engineers, a number of whom replied that they 
believe a smaller, lighter car could be produced 
with adequate factors of safety, greater fuel econ- 
cemy, and at a lower purchase price. The suggested 
specifications set up by the replies range from a 
95 to 115-in. wheelbase, a 50 to 60-in. tread, and 
horsepower ranging from 30 to 80. Curb weight 
ranged from 2000 to 2800 lb, with a lower retail 
price ranging from 8 to 35% less than present low- 
price makes. 

Few of the respondents were specific as to lower 
maintenance costs or great mileage. However, 
opinions ranged from 10 to 25% lower maintenance 
as a possibility. They also felt that the cars should 
last five years and be good for from 50,000 to 
100,000 miles. 

One of the engineers said that the use of new 
materials for other than embellishment could noi 
be employed, except in a few major units where 
steel and grey iron would give way to aluminum 
or magnesium. Saving in engine weight covered a 
wide range of opinion, and would vary according 
to design, materials, and horsepower. But engine 
weight alone, several felt, could be reduced from 
30 to 50%. 

All believed that the car should have a front and 
rear seat, but did not agree as to the number of 
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QUESTION 1 


QUESTION 2 QUESTION 4 QUESTION 5 
Should manufacturers Buy it because of: Price believed 
produce a smaller, Would you Lower Greater Car should sell for: 

CITY lighter car? buy one? Lower Main- Driving Under $751- Over Don’t 
Yes No Yes No Price tenance Convenience $750 $1000 $1000 Know 
National Average 60.4% 39.6% 72.79% 27.3% 745% 61.7 43.7% 175% 61.2% 165% 48% 
New York 61.5 38.8 70.3 29.7 72.2 57.8 50.0 24. 47.8 24.4 3.3 
Chicago 54.5 46. gs.8 34.1 85.7 41.1 32.1 12. 76.8 8.9 1.8 
Los Angeles 64.6 38.4 9 37.1 87.2 58.9 $6.4 12. 61.5 7.7 17.9 
Detroit 83.8 16.2 73.6 26.4 74.7 65.3 8 7.4 67.4 20.0 5.3 

Boston 13.1 86.9 75.0 25.0 66.7 66.7 50.0 16.7 83.3 

M 64.2 36.8 76.9 23.1 52.5 47.5 32.5 7.5 87.5 5.0 
Kansas City, M6 74.4 25.6 79.3 20.7 87.0 71.7 52.3 41.3 52.2 4.3 2.2 
New Orleans 75.9 24.1 68.3 31.7 82.9 78.0 36.6 7.3 86.9 22.0 4.9 
Seattle 51.8 48.2 81.4 18.6 80.0 60.0 42.9 11.4 54.3 22.8 11.4 
Atlanta 87.7 12.3 72.3 27.7 80.9 83.0 59.6 17.0 65.9 14.9 2.1 
Dallas 55.7 44.3 77.6 22.4 81.6 78.9 63.1 15.8 52.6 28.9 2.8 
Omaha 59.5 40.5 92.0 8.0 78.3 69.6 45.7 19.5 54.3 19.6 6.5 
Miami 43.7 56.3 61.3 38.7 57.9 47.4 31.6 21.0 65.8 10.6 2.8 
Des Moines 46.7 53.3 88.1 11.9 48.6 54.1 38.1 37.8 51.4 5.4 5.4 
oneka 76.8 23.2 71.4 28.6 73.3 60.0 13.3 17.8 64.4 13.3 4.4 
Weslaco 50.0 50.0 54.5 45.5 58.3 33.3 25.0 8.3 16.7 66.7 8.3 





passengers to be accommodated by each. Perhaps 
it was unfair to ask the respondents to be specific 
in setting forth their ideas for a smaller, lighter 
car. One leading manufacturer came out fiat- 
footedly and said it would be a mistake for the 
leading producers to build one. But the rest were 
very amenable to the idea and in the case of five 
prominent engineers, complete specifications were 
tabulated. 

In this connection, a leading tire manufacturer 
was most constructive with what could be possible 
in the way of a smaller, lighter car — but added the 
remark that “the average American car buyer is 
not going to be very much more interested in a 
smaller, lighter car than he now is in any one of 
the “big three.” “Economics, not desire,” he stated, 
“will be the lever which pries in the direction of a 
smaller car.” 


New Materials Costly 


One engineer made a strong point in reference 
to substituting aluminum or magnesium for iron 
and steel in an effort to reduce costs. He pointed 
out that the differential-in price of 24¢ per lb for 
the former and 6¢ per lb for the latter indicates 


that such a substitution would represent an in- 
crease in cost of approximately $300, to say noth- 
ing of additional costs in labor due to processes of 
fabricating the lighter materials. Therefore, the 
final result in reducing weight 1000 lb would show 
an increased cost of from 35% to 50% more than 
the heavier car made of iron and steel, using pres- 
ent low-priced car weights for comparative pur- 
poses. 


Weight and Price Going Up 


He also stated that his company’s present-day 
model weighs only about 200 lb more than the 1937 
model, with approximately the same component 
parts and relatively no change in the size of the 
body, except for fractions of inches here and there. 
Yet their 1937 model that sold for between $600 
and $700 lists at twice that price today. And the 
percentage of profit on the higher-priced present- 
day model is less than it was on the 1937 car. 

He points out that while there might be a reduc- 
tion in weight for a car of equal size through the 
use of lighter materials, experience shows it would 
require some six to eight years of lower operating 

concluded on page 5] 











QUESTION 6 QUESTION 8 QUESTION 10 
Top Speed for Car No. of Cylinders for Car Miles Per Gallon 
Over Under 
CITY 85 65-80 45-60 45 Dédn’t Don’t Under Over Don’t 
Mph Mph Mph Mph Know 4Cyl 6Cyl 8Cyl Know 20 20-25 25-30 Know 
National Average 8.8% 48.4% 37.7% VAG 4.6% 27.7% 59.2% 639% 68% 12.29% 39.29% 34.2% 8.6% 58% 
New York 31.0 45.6 17.8 1.1 “4.4 26.7 66.7 2.2 4.4 12.2 37.8 35.6 13.3 1.1 
Chicago 14.3 44.6 39.3 : 1.8 21.4 71.4 3.6 3.6 17.9 58.9 12.5 7.1 1.8 
Los Angeles 10.3 38.5 25.6 25.6 20.5 33.3 20.5 25.6 5.1 56.5 17.9 20.5 
Detroit 3.2 51.6 41.1 4.2 15.8 74.7 3.2 6.3 9.5 38.9 29.5 9.5 12.6 
Boston 100.0 83.3 18.7 i S 83.3 16.7 
Minneapolis 42.5 55.0 2.5 27.5 65.0 2.5 5.0 32.5 52.5 10.0 5.0 
Kansas City, Mo 4.4 78.3 17.3 15.2 47.8 17.4 19.6 65.3 17.4 13.0 4.3 
New Orleans 4.8 53.8 39.0 2.4 19.5 63.5 14.6 2.4 9.8 39.0 46.3 4.9 
Seattle 2.9 31.4 48.6 17.1 37.1 48.5 5.7 8.6 8.6 25.7 42.9 14.3 8.6 
Atianta 6.4 55.3 38.3 a , 17.0 70.2 10.6 2.1 2.1 55.3 38.3 4.3 
Dallas 7.9 42.1 50.0 Re" 28.9 68.4 2.6 7.9 31.6 47.4 13.1 
Omaha 8.7 39.1 50.0 2.2 _ 39.1 52.2 8.7 19.6 43.5 28.3 4.3 4.3 
Miami 2.6 47.4 50.0 Se oak 52.6 39.5 5.3 2.6 10.5 34.2 39.5 15.8 
Des Moines 2.7 48.6 48.6 59.5 35.1 5.4 2.7 59.5 24.3 10.8 2.7 
Topeka 6.7 53.3 26.7 13.3 26.7 60.0 2.2 11.1 24.4 24.4 55.6 4.4 15.6 
Weslaco ee 66.7 25.0 8.3 25.0 58.3 16.7 eas pare 25.0 41.7 33.3 
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0.0% UNSCAVENGABLE 
GAS W AIR CHARGE 
AT T.0.C. COMPRESSION 





200 AFTER 7. c. YW STROKE 


Le EXPANDED TO 
ATMOSPHERIC PRESSURE 


Fig. | - Effect of precombustion chamber on scavenging of 2-stroke diesel cylinder 





Mixing Fuels and Air in Diesels 


D ON A PAPER* BY 


Lloyd E. Johnson 


iwinger, Caterpillar Tractor Co 


TYLES in diesel combustion chambers are as 

varied as styles in women’s hats—for a good 
reason. The variations result from different 
schemes for providing the energy to mix fuel and 
air rapidly. 

Part of the mixing energy, at least, is furnished 
by the fuel injection pump. Usually rotation of 
the air charge is induced also, to aid mixing. Some- 
times the air ports impart swirl to the air. Or air 
swirl may be induced by the piston in pushing air 
through a small passage from the main chamber 
to an auxiliary chamber. Other designs start com- 
bustion in the auxiliary chamber and use the 
energy of the burned gases rushing out of the 
auxiliary chamber to set up swirl. 

Each method has some penalties, either high 
first cost, high maintenance cost, pumping losses, 
or high heat losses through the combustion cham- 
ber walls. 

The fuel-injection pump always furnishes some 
of the mixing energy. In cases where it furnishes 
the major portion, fuel is sent to the clearance- 
volume air in several jets. The shape of the spray 
is very important, and the engine needs the most 
precise type of injection equipment. 

Because the spray must penetrate even at slow 


‘Paper “Directing Fuel to Air for Combustion in an Engine,’ was 
sented at a meeting cf the SAE Mid-Continient Section, St 

kKla., Oct. 3, 1947. 

- 
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engine rpm’s, orifices must be small and pressures 
high. At high speeds, the pressures are terrific 
unless the injection period is allowed to drag out. 
One manufacturer claims certain models of his 
injection equipment are built to withstand 30,000- 
psi pressure. The combination of small tolerances 
and high strength needed in such injection equip- 
ment makes it costly. 

Many fuels do not burn cleanly at full load; even 
the best fuels can leave carbon deposits when the 
engine runs cold, as at idle. The deposits clog the 
tiny orifices, reducing the engine’s operating effi- 
ciency. Frequent checking and cleaning of the 
orifices prevents the deterioration in efficiency. 

In some engines, the inlet valve port or liner port 
initiates rotation of the intake air by directing it 
into the cylinder tangentially. Or rotation is ac- 
complished by a mask on the inlet valve. 

Speeding up the air and directing it tangentially 
produces the swirl pattern needed for good mixing, 
but it also results in a reduction of effective inlet 
port area. This means that volumetric efficiency is 
cut. In 2-stroke engines, tangentially directed in- 
take ports in the cylinder wall are reduced in effec- 
tive area in proportion to the cosine of the angle 
at which they are inclined from the direction 
normal to the bore. 

In swirl-chamber engines, swirl induced by the 
piston in pushing air through the throat between 
the main chamber and an auxiliary swirl chamber 
brings air to the fuel spray and provides turbu- 
lence for mixing. Combustion may begin in the 
swirl chamber or in the main chamber, depending 
upon operating conditions. Either way, the last of 
the fuel in the auxiliary chamber is burned before 
combustion ceases in the main chamber. The rush 
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of gases from the auxiliary chamber to the main 
chamber rotates air in the main chamber to mix 
remaining fuel with air. 

The proportion of the clearance volume devoted 
to the swirl chamber is different in different de- 
signs. In some engines, as high as 85% of the 
total clearance volume may be contained in the 
swirl chamber and the throat leading to it. Other 
designs use smaller swirl chambers, taking up less 
than half the clearance volume, and line up the 
throat with the injection nozzle so that it sprays 
through the main chamber into the swirl chamber. 

Both types of swirl-chamber engines usually use 
pintle-type injection nozzles. Such nozzles produce 
a relatively wide short spray. In some cases, a 
penetrating pilot core precedes the wide spray. 

It takes a good spray pattern to direct the fuei 
to areas where the air can mix with it. A defective 
spray pattern noticeably increases smoke density 
and lowers maximum power and fuel economy. 

Microscopic changes in dimensions of pintle 
nozzle parts resulting from manufacturing toler- 
ances or minor carbon deposits affect spray pat- 
tern markedly. But the manufacturers do manage 
to make the parts to a remarkable degree of accu- 
racy and uniformity of spray pattern. 

Pintle nozzles operate at moderate injection 
pressures and give long service. 


Mixing by Combustion Energy 


Combustion energy itself can be used for mixing 
purposes. In “precombustion” diesels, the piston 
provides the energy to drive the air toward the 
injection nozzle in the precombustion chamber. The 
resulting air turbulence mixes fuel with air in a 
very fuel-rich mixture. This is where combustion 
starts. Then part of the energy of combustion is 
used to eject the fuel-rich mixture at high velocity 
and turbulence into the main chamber. 

Precombustion-chamber diesels differ from swirl- 
chamber diesels in two ways: 1. The precombus- 
tion-chamber diesel uses only a minor part of the 
clearance volume in the auxiliary chamber, usually 
only 25 to 30%. 2. In the precombustion-chamber 
diesel, fuel is injected into the auxiliary chamber ; 
while in the swirl-chamber diesel, fuel is injected 
into the main chamber, although it may reach into 
the auxiliary chamber. 

With the precombustion diesel, the energy of the 
fuel jet is of relatively small importance. A large 
single orifice nozzle is sufficient. Peak injection 
pressures are low. 

On the other hand, the sizes, proportions, and 
relationship of the two clearance chambers are 
critical. In order to create high gas velocity and 
turbulent flow from one chamber to the other, the 
passage connecting the two chambers must be 
quite small. When the proportions are right, the 
precombustion-chamber diesel utilizes a very high 
percentage of the air charge and maintains a clean 
combustion system and a clean exhaust. 


Because this type uses more of the available air 
it burns more fuel and produces a high power out. 
put. The price paid for the energy to direct more 
fuel to air it can burn, is extra heat losses to the 
combustion chamber walls. 

The net result of the higher heat losses and high 
fuel-consuming ability is favorable. The fue| 
economy of the precombustion-chamber diese] jg 
very good. 

The superior fuel economy is due partly to 
higher imep. The combustion energy released 
from the precombustion chamber acts to complete 
mixing while the piston is still near the top of its 
stroke. Because mixing is begun so early, the heat 
released by the last of the fuel to burn can be 
utilized through a long expansion stroke. The 
higher maximum imep more than compensates for 
the energy used to create turbulence. And more 
complete combustion, completed sooner, largely 
compensates for the high heat losses. 


The precombustion diesel is not too fussy about 
the shape or atomization of the fuel charge — but 
it must get enough at the right rate. In one series 
of tests on a single-cylinder engine, several com- 
binations of pump size and cam rate were tried. 
Analysis of the data revealed that three combina- 
tions operated with almost identical performance. 
All other combinations were less desirable in one 
way or another. Further analysis revealed that 
the duration of delivery of fuel from the pumps of 
the three optimum systems was identical within a 
fraction of a camshaft degree. These tests and 
general experience, too, show that average fuel 
delivery rate is important. 


Builders of 2-stroke diesel engines do not favor 
the precombustion-chamber type because they sup- 
pose it would complicate their main problem: 
scavenging. They might change their minds if they 
analyzed how much space the residual gases in the 
precombustion chamber at the end of one cycle 


take up in the new-charge end of the next intake 
stroke. 


Take for example the cylinder diagrammed in 
Fig. 1. The precombustion chamber contains 28‘ 
of the clearance volume in an engine with an 1% 
to 1 compression ratio. But the precombustion 
chamber contains only 1.7% of the exhaust prod- 
ucts at the point in the expansion stroke when the 
exhaust valve starts to open. By the time the 
exhaust period has ended and the gases have ex- 
panded to atmospheric pressure, the precombustion 
chamber contains slightly under 0.6% by weighi 
of the exhaust gases. 


The total exhaust gases weigh only about 5‘: 
more than the inlet charge. Therefore, the weigh: 
of the burned gases left in the precombustion 
chamber still represents only 0.6% of the new 
charge in the cylinder. . 

This small volume of hot gas left in the precom- 
bustion chamber at the start of the intake stroke 
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is rapidly cooled by radiation to the water-jacketed 
chamber walls. As the residual gas cools, it pulls 
into its chamber part of the cool air in the main 
chamber. Cooling of the residual gas is accelerated 
until] it occupies a volume essentially in proportion 
to its very small relative weight. 

The breathing loss is insignificant in comparison 
to the loss in scavenging flow which usually accom- 
panies the reduction in effective intake-port area 
when ports are inclined to produce cylinder swirl. 

The precombustion-chamber diesel has been un- 
fairly discriminated against on another count. 
Builders of high-speed engines have assumed that 
the precombustion-chamber engine would have too 
great an ignition lag for high-speed use. 


Carefully instrumented tests revealed that igni- 
tion lag of the properly designed precombustion- 
chamber diesel continues to shorten as engine 
speed increases. The tests indicated no low limit 
of ignition lag for fuel of a given cetane value, 
even at 3000 rpm. 

A study of the ignition lag in various types of 
diesels showed that because of increased turbu- 
lence, hotter chamber surfaces, increased injection 
energy, or a combination of all three, the period 


of ignition delay varies essentially inversely with 
speed. And the precombustion-chamber diesel is 
no exception. In fact, with straight amyl nitrate 
as the fuel, ignition lags as low as 0.00025 sec - 
3 deg of crank rotation at 2000 rpm - were mea- 


. The investigators settled the question of whether 
ignition lag precludes use of precombustion- 
chamber designs for high speeds by running a 
small aircooled precombustion-chamber diesel up 
to 4800 rpm without difficulty or change in pump- 


timing setting from that required at 2000 rpm. 
This little engine proved the value of the pre- 


combustion-chamber idea. The ratio of combustion- 
space wall area to volume - and therefore of heat 
loss to fuel burned-was very high because the 
engine had a 214-in. bore and a 2%-in. stroke. It 
required a compression ratio of at least 22 to 1 to 
start the engine. Yet in spite of the effect of heat 
losses on imep and the effect of both heat losses 
and high compression ratio on mechanical effi- 
ciency, the engine performed nicely at 3600 rpm 
(Complete paper on which this article 

is based is available from SAE Special 
Publication Department. Price 25¢ to 
members, 50¢ to nonmembers. ) 


PUBLIC WANTS SMALLER, CHEAPER CAR 


continued from page 48 


costs to make up the difference in the initial cost. 
So, obviously, major changes in the present cars in 
the low price field, based on lightweight metals, are 
impractical. 


It Can Be Done 


The suggestion of another engineer, however, 
can be accepted with some degree of enthusiasm. 
His opinions are as follows: 

* Wheelbase: If the engine is forward, 103-in. 
wheelbase would be his choice. If the engine is in 
the rear, the wheelbase should be around 114 in. 

* Tread: While this depends on styling and pas- 
senger space distribution, he would select 63 in. 
front and 56 in. rear tread with the engine forward 
and 53 in. front and 60 in. rear if the engine is 
mounted in the rear. 

* Engine Weight: 350 lb. This would be with- 
but transmission and clutch, but would include all 
electrical and engine accessories. 

* Curb Weight: 2200 lb. 

* Horsepower: 60 hp with a 5-passenger car. 

* Seating Capacity: 3 front and 2 rear. 


* Retail Price: $300 less than present low price 
cars. 
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* Maintenance and Operating Cost: 25% less. 

® Life of Car: 5 years. 

Because banks and finance companies play so 
important a role in the distribution of motor ve- 
hicles, I felt that the opinion of this group might 
prove beneficial in analyzing the potentials of a 
smaller, lighter car and in creating a new, lower 
price class. Therefore, I sent a questionnaire to 
243 of the leading bankers in the United States, as 
well as to leading finance company managers. I 
received a 25% response. The questions asked 
were first, whether they believed a small, light car 
class should be introduced by the automotive 
industry. 

Of the replies, two-thirds said “yes.” Out of this 
same group 60% stated the reason for their belief 
was based on the fact that car prices at present 
ere too high to assure large volume production foi 
several years. 

In answer to the question of what average 
monthly payments should be on new car purchases 
to assure a maximum volume of sales, opinions 
ranged from $35 to $75 per month, with the major- 
ity indicating between $40 and $50. 

(Complete paper on which this article is based is 
available from SAE Special Publication Depart- 
ment. Price: 25¢ to members, 50¢ to nonmembers. ) 
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XCERPTS FROM A PAPER* BY 


Edward Warner 


d Council, 1CAO 


NTERNATIONAL civil air regulations do not 

exist, although a great deal of work to achieve 
this goal has been done during the past 25 years. 
Nearest approach to actual international regula- 
tions was achieved at the Chicago Convention on 
Civil Aviation when each of the contracting na- 
tions undertook to keep its own “rules of the air” 
uniform with the rules established by that Conven- 
tion and as revised from time to time. 

Standardization in these and other matters be- 
gins at home and spreads outward. Because of the 
basic laws establishing and maintaining the sov- 
ereignty of the nations of the world, there can be 
no direct and immediate compulsion upon individ- 
uals to comply with any rule except by subsequent 
action by the governments of the nations. 

The International Civil Aviation Organization 
seeks to achieve international uniformity of air 
regulations by presenting to some 70 nations inter- 
nationally-prepared advice on technical and other 
phases of standardization. Forty-three nations 
have ratified the International Convention on Civil 
Aviation, and thereby have undertaken to listen 
to such advice with particular attention and 
respect. 

Members of ICAO are subject to various kinds 
and degrees of encouragement to act upon advice 
presented, and to adopt national regulations or 
amend them as necessary to keep them in accord 
with those internationally proposed. They have 
pledged themselves to follow this advice on “rules 
of the air” to the greatest possible extent. 

Self-interest of every nation in avoiding confu- 
sion in its air space furnishes a strong impulse 
toward acceptance of rules of the air generally ac- 
cepted by other countries. But there is no guar- 
antee that a new international proposal will enter 
universally into effect, or even throughout the ter- 
ritory of the contracting nations, still less that it 
would do so at the same moment in all parts of 
the world. 

Nations have also agreed to give notice when- 
ever they cannot adopt regulations in agreement 
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INTERNATIONAL 


with an international standard, thus permitting 
ICAO to notify the world. 

It may reasonably be supposed that the advan- 
tages of international unanimity in air regulations 
will be so generally appreciated that nations will 
be reluctant to stand before the world in the posi- 
tion of habitually ignoring international recom- 
mendations. 

I am optimistic enough to expect that national 
governments will make earnest effort to find means 
of adopting the international action into their 
national practice, in order that they may not find 
themselves in that position. 

Another provision of the Convention comes 
nearer to endowing certain types of international 
action with mandatory force, in guaranteeing 
other member countries the right of free flight 
and landing only on the condition that the aircraft 
used and the personnel that fly them measure up 
to the pertinent standards adopted by ICAO. 

Some fear that the Civil Aviation Convention 
is far too weak, and believe it should have been so 
drawn that the nations accepting it would have 
obligated themselves to immediate enforcement 
within their own territory of the exact regulatory 
texts internationally adopted. Others —and I am 
among them -feel that in the present state of 
development such a provision would entail more 
risk than it would be worth. 

The risk that regulations would automatically 
become effective, in the last detail, in parts of the 
world where local conditions might make them 
inappropriate, is a large one. In turn the Conven- 
tion might well become unacceptable to nations 
that might be unwilling now to bind themselves to 
compliance with a regulation in which they might 
not have concurred. 

Even in the United States we have constitutional! 
objections against giving automatic status of fed- 
eral law to regulations adopted by an international 
body. If there is to be real progress toward inter- 
national government, such constitutional diffi- 
culties will have to be surmounted. 

Under present procedure any proposals for inter- 
national standardization are first brought before 
one of the ICAO divisions, each of which covers 2 
broad section of aeronautics, such as personne! 
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licensing, airworthiness, rules of the air and traffic 
controls, or communications. These international 
groups are made up of experts in each of the fields, 
and in the future will be meeting once every two 
years. Division members receive drafts of pro- 
posed regulations or changes three months in ad- 
vance of the meeting to permit careful study by 
the various interested groups or agencies in each 
if the countries. 

Prepared in three languages, these Division re- 
ports are distributed to all the contracting nations 
for study during the ensuing 90 days. With com- 
ments from various governments, these are then 
studied by the ICAQ’s Air Navigation Committee, 
and thence sent to the Council. If they receive 

pproval by two-thirds of the membership of the 
full Council, they have almost attained the status 

‘tandards. During the next 90 days individuai 

nations may declare themselves on the action 
taken. If a majority of the contracting countries 

oresses disapproval within these 90 days, the 
action is nuliified and the proposed text never at- 
tains standard status. 

It is almost inconceivable that half of ICAO’s 

itracting nations would individually express dis- 
ipproval of anything approved by two-thirds of 
the Council. The principal effect of this last 90 day 
period will be to cause a delay. 

A vegulatory proposal could become an inter- 

tional standard within one or two years uncer 
this succession of actions, depending upon whether 
the proposal is initiated at just the right time to 
vet into the documentation of a coming meeting 

{ the proper Division, or whether it is so badly 
timed that it would have to wait a year before the 
next session. 

To meet some immediate need, such as to amend 
n airworthiness regulation made urgent by some 

‘cident, the ICAO Air Navigation Committee has 
the power to take the question directly to the ICAO 
Council. This procedure might, upon the Commit- 
tee’s recommendation, shorten the time to as little 
; 30 days. This would be subject to a possible, but 

iprobable, disapproval of more than half the 
nations. 

As in the United States, ICAO has two general 
ypes of standards. One resembles the Civil Air 


Regulations, provisions of which are endowed with 
the force of law. The other is similar to sudstan- 
tial portions of manuals issued by the CAA. 

There are none of the former’s limits on the 
power ‘of national governments to amend or pub 
lish books of recommended practice, lacking spe- 
cific mandatory effect. 

Local airport rules in all parts of the world will 
be necessary because of unusual conformations of 
terrain, some of which require a right-hand turn 
after take-off instead of the customary left-hand 
circuit. 

If the ICAO Council asks the Member .States to 
give notice in every case of adoption of supple- 
mentary or local regulations, they will with few, 
if any, exceptions do so. If each Divisign of 
nationally-designated specialists that meets to dis- 
cuss these problems from time to time will include 
specific note of supplementary national action 
which seems to them might be necessary, this 
would have a great influence on national action. 

It would be too much to expect perfect compli- 
ance, because some governments would feel that 
their specia) problems had not been properly 
weighed by the Division in framing their recom- 
mendation. 

But I would expect a high degree of compliance, 
and a correspondingly important measure of sim- 
plification of the regulatory problems faced by 
internationally-wandering pilots. 

Differences in national habits of people or in 
nationally established practices are inherent diffi- 
culties in international standardization. It has yet 
to be proven that keeping to the left or keeping 
to the right, as a universal motoring practice, is 
superior to the other. Even if no problems of 
changes in mechanical equipment were involved, it 
would be an enormous undertaking to get millions 
of people accustomed to one way of doing it to 
switch to the other. 

It is infinitely easier to secure international 
agreement on such matters as airworthiness before 
nations have made their diverse choices and their 
people have become accustomed to them than to 
gain unification after diversity has become genera! 
practice. 

Differences in climate, terrain, average distance 
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between airports, in complexity of ground organi- 
zations, radio guidance, and the density of traffic 
is another embarrassment to uniformity of regu- 
lations. 

Optional clauses in rules of the air must be 
drawn in such a way as to cause no actual conflict 
between the same rules without these clauses and 
those with them. 

Differences in the degree of technical develop- 
ment in one nation as compared with another have 
their effect on internationally-acceptable regula- 
tions. Although they may be felt to some extent 
in flight regulations and procedures, notably in 
those relating to air traffic control, their major 
effect is likely to be on the determination of the 
aualifications of personnel. 

ICAO’s Personnel Licensing Division has recom- 





mended that airline transport pilots’ certificates 
should be given only to pilots with at least 1200 
flight hours, including 50 hr of instrument flight, 
and at least 100 hr of night flying. International 
standards must be set high enough to provide 
proper protection to passengers, but an eye must 
be kept to the windward to see that such provisions 
must not be so severe as to handicap countries 
without a supply of qualified personnel. 

In such a case, the international standard would 
be a compromise, although any nation would set 
its own standards at a high level. But any such 
elevated standard should not be a condition upon 
the entry of foreign personnel into its air space. 

(Complete paper on which this article is based is 
available from SAE Special Publications Depart- 
ment. Price 25¢ to members, 50¢ to nonmembers. ) 


NEW SOFTER TIRES FOR CARS 


continued from p, 28 


crease cornering power and slightly retard tread 
wear; penalty here is worse ride and fatigue-failure 
tendency in tire shoulder area. 

Taking full advantage of the potential improve- 
ment with extra low pressure tires also demands 
that the car designer select proper size tires for 
each weight of car. It holds for both tire and car 
performance. Excessively overloaded tires speed 
tread wear and invite premature tire failures. It 


decreases cornering power and general stability 
while front-tire wear and tire squeal get worse. 
Best results, experience shows, come from using 
an average load per tire that’s close to 0% over- 
ioad. No overload greater than 6% on any wheel 
or 4% on the average wheel load should be con- 
sidered. A 6% overload is at least one-half the 
additional load capacity of the next larger size tire. 
The 24-psi inflation pressure, predicated on use 
of close-to-recommended loads, is urged for extra 
low pressure tires. But since optimum perform- 
ance results from tire deflections at recommended 





Table 4 — Loads and Inflations Recommended for Extra Low 
Pressure Tires 


Loads at Various Inflation Pressures 

Tire Ply ; : een eee’ RT ee TC 
Size Rating 18 20 22 24 26 28 30 
6.40-15 4 695 740 785 825° 

6 695 740 785 826 865 905 940° 
6.70-15 4 775 825 875 920° 

6 775 825 875 $20 965 1010 1050° 
7.10-15 4 835 890 940 990° 

6 8356 890 940 990 1040 1085 1130° 
7.66-15 4 920 980 1036 1090° 

6 920 980 1035 1090 1140 1190 1240° 
8.20-15 4 1035 1100 1165 1225° 

6 1035 1100 1165 1225 1285 1340 1395° 
8.90-15 6 


1190 1270 1340 1410 1480 1845 1610° 





loads and inflation pressures, any great departure 
from standard calls for an inflation pressure aa- 
justment. Tire & Rim Association standard on 
load-inflation pressure combinations for the new 
tires are shown in Table-4. 

Maintaining proper inflation pressures is the 
touchstone to realization of soft-tire advantages. 
It can’t be overemphasized because conventional 
tire pressures—from 28 to 32 psi-—nullify per- 
formance gains offered by the extra low pressure 
tire. A big job lies ahead for the tire industry in 
educating dealers, garages, and service stations 
that the new tire wants no more than 24 psi infla- 
tion pressure. Tire and car manufacturers must 
take steps such as marking proper’ pressure on the 
tire brand, through bulletins, on tags on the dash 
of new cars, and in instruction manuals to drive 
home the point. 

The tire inflation problem brings to the fore a 
situation the industry may have to face sooner or 
later. It’s the need for differentiating between cold 
and hot inflation since we’re now more concerned 
with improved ride and car handling. 

Pressure rise in tire from cold to hot varies from 
3 to 10 psi. It’s high time for the tire industry to 
develop some practical method of controlling this 
inconsistency, at least partially. 

Starting point might be agreement on correct 
inflation pressure such as 24 psi when cold, 26 psi 
warm, and 28 psi hot. Some might argue over 
when is cold warm, when is warm hot. But at least 
it’s better than present practice which completely 
disregards temperature and pressure build-up. 

(Complete paper on which this article is based is 
available from SAE Special Publications Depart- 
ment. Price: 25¢ to members. 50¢ to nonmembers. ) 
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SAE National 
Transportation Meeting 


The Bellevue - Stratford MARCH 30-31 


Philadelphia 


TUESDAY, MARCH 30 


10:00 a.m. TRUCK AND BUS 
F. W. Kateley, Chairman 
Providing Safe Transportation in 


2:00 p.m. TRUCK AND BUS 
J. G. Moxey, Jr., Chairman 


‘ Fuel Injection for Spark Ignited 


Automotive Engines 
—~G. M. Lange and C. W. Van 


APRIL 1 


THURSDAY, APRIL 1 


9:30 a.m. TRUCK AND BUS 


C. A. Scharfenberg, Chairman 
High Temperature Cooling Sys- 


Buses Overbeke, Ex-Cell-O Corp. tems 
-K. L. Raymond, GMC Truck Prepared Discussion ~F. M. Young, Young Radiator 
and Coach Division, General Co 


Motors Corp. 
Prepared Discussion 


2:00 p.m. TRANSPORTATION 
AND MAINTENANCE 


Charles Hudson, Chairman 
Operating Experience with Weight 
Reducing Materials in Vehicle 
Design 
-~J. L. S. Snead, Jr., Consoli- 
dated Freightways, Inc. 
Prepared Discussion 


WEDNESDAY, MARCH 31 


9:30 a.m. TRANSPORTATION 
AND MAINTENANCE 
M. E. Nuttila, Chairman 
Electrical Equipment and Its Ap- 
plication 
- J. H. Bolles, Delco-Remy Divi- 
sion, General Motors Corp. 
Prepared Discussion 
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5:30-6:30 p.m. 
CLOVER ROOM, FIRST FLOOR 


Social Hour sponsored by the SAE 
Philadelphia Section 


6:30 p.m. DINNER 
Wednesday 


R. j. S. Pigott, SAE President 


SPEAKER: HENRY G. WEAVER 
General Motors Corp. 


“MAINSPRING - the 
Human Progress and How NOT 


to Prevent It” 
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Prepared Discussion 


2:00 p.m. TRANSPORTATION 
AND MAINTENANCE 


G. W. Laurie, Chairman 
Experience with Apprentice Me- 
chanic Training 
A. W. Neumann,The Willett 
Co. 
Prepared Discussion 
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Fig. 1-—This curve showing effect of spark timing on full 
throttle power is a composite of all the cars tested. Accord- 
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ing to the curve, it’s reasonable to assume spark timing for 
maximum power to be the spark timing for 98% of maximum 
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Fig. 3 — Average change of octane requirement 
with spark timing 
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Relate Spark Advance 
To Car Octane Needs 


Based on paper 


By EVERETT M. BARBER 
The Texas Co 
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SPARK TIMING — DEGREES BT.DG 


Fig. 2— Tests on one car showing spark timing versus octane 
number for different values of rpm 


This paper will be published in full in SAE Quarterly Transactions) 


NOCK-LIMITED performance tests 
of 24 passenger cars — including 

1939, 1940, 1941, and 1942 models, 
some with higher-than-normal com- 
pression ratios—showed effects of 
spark timing on performance to be 
quite similar for all cars tested. 

For one, trend of power change with 
spark timing was nearly the same for 
all cars. According to test results, from 
about 15 deg retard to 15 deg advance 
from the spark timing for 98% of 
maximum imep, variations of imep with 
spark timing is about the same for all 
speeds. Fig. 1 is a composite curve 
that’s a representative average for all 
cars tested at all speeds. 

While it’s hard to determine ac- 
curately spark timing for maximum 
power, the curve shows it nearly equal 
to spark timing for 98% power plus 7 


Fig. 4-—Reoduction of power resulting from 

spark retard to prevent knocking on fuels of 

octane number less than that for maximum 
power 
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deg. This provides «a reproducibl 
means for determining maximum 
power spark timing. 

Plotting spark advance versus octaii 
requirement for several engine rpm's 
also discloses a certain degree of regu- 
larity. See Fig. 2. These curves hav 
the form of a hyperbola of the follow 
ing expression: 

(S-S,) 
0-0, = ———_-——— 
A - B(S-S,) 
where: 

O is the oCtane requirement at th: 
spark advance §; 

O, and S, are the octane require- 
ment and spark advance for maxi- 
mum power; 

A and B are empiricai constants. 
It turns out that constants A and B 

are substantially independent of engin« 
rpm. Therefore, the family of curves 
becomes a single curve when replotted 
as (O-O,) versus (S-S,). 

Such curves were prepared for each 
test car. In every case the data for al! 
speeds form a reasonably good single 
curve. All the curves retain the gen- 
eral hyperbola form, but differ some- 
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what in overall slope and curvature. 
(Constants A and B vary.) 

Inspection of the curves discloses no 
systematic rule for predicting curva- 
ture from known engine characteris- 
istics. But constants A and B do fall 
into three groups which give average 
curves shown in Fig. 3. The groups 
are 


e Group 1-the high compression: 


engines 

e Group 2—the overhead valve en- 
gines With standard compression 
ratios 

e Group 3-—balance of the engines 
which are L-head designs with stand- 
ard compression ratios. 

In Fig. 3, Group 1 shows the least 
and Group 3 the greatest reduction of 
yetane requirement with spark retard. 
It seems that the grouping depends to 
some extent on octane level and on 
some function of combustion chamber 
design 

Combining loss of power from re- 
tarded spark operation, Fig. 1, with 
reduction in octane requirement with 
spark retardation, Fig. 3, produces 
Fig. 4. These curves portray loss in 
power incurred by retarding spark 
timing to permit operation at incipient 
knock on fuel having octane numbers 
other than maximum power octane 
neea 

Note that all the standard engines, 
Groups 2 and 3, experience only nomi- 
nal power reduction on fuels consider- 
ably below the maximum power octane 
requirement. Hign compression-ratio 
engines in Group 1 are less tolerant 
of operation on fuel octane numbers 
less than maximum power octane re- 
quirement. (Paper, “The Knock-Lim- 
ited Performance of Several Automo- 
bile Engines,” was presented at SAE 
Metropolitan Section, New York, June 
11, 1946.) 





Journal Index 
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A complete index cover- 
ing the twelve 1547 is- 
sues (Vol. 55) of the 
SAE Journal will be av- 
| ailable as soon as the 
| typesetters' strike has 
| been settled 
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Facts + Judgment 





Digest of paper 
By A. T. COLWELL 
Thompson Products, Inc 


CIENTIFIC maintenance tempered 

by common sense will pay divi- 
dends to truck and bus operator. He 
should systematize his operations from 
the time he selects the vehicle to the 
decision to retire it. 

Choosing the correct vehicle for the 
job is like buying a pair of shoes. If 
it doesn’t fit, you pay a penalty in 
every move you make with it. The 
vehicle must have the right capacity, 
power, and axle ratio to bring the 
greatest return per operating dollar. 

It pays the operator to spend a 
little time in determining the needs of 
his particular operation before he buys 
a new truck or bus. This will save 
him dollars and headaches during the 
vehicle's life. 

Even with the right vehicle, mainte- 
nance costs will take a big bite out of 
profits if drivers abuse it. Driver se- 
lection and training are being given 
increasingly greater recognition as re- 
ducers of both accidents and excessive 
wear and tear. 

In equipping the maintenance shop 
itself, good judgment must dictate 
tools, inspection devices, and other 
equipment for any particular opera- 
tion. For example, large fleets could 
profitably use chassis and engine dy- 
namometers. A two-year study by the 
Ethyl Corp. and the St. Louis Public 
Service Co. showed a chassis dyna- 
mometer made possible fuel economy 
inereases of from 8 to 10%. This can 
save the operator $125 to $150 per 
coach per year. 

If the operation warrants mechan- 
ized handling equipment, it will cut 
down labor costs; precision machine 
tools will produce better and cheaper 
repairs. But the operator must use 
discretion. He can quickly put his 
operation in the “red” by going over- 
board on time and money-saving 
“gadgets.” 

It’s essential in scientific mainte- 
nance that each vehicle gets preven- 
tive maintenance. This spreads repair 
work over the vehicle’s life and helps 
avoid costly emergency repairs and re- 
building. R 

To insure this periodic care, the 
work should be done on a well-estab- 
lished schedule and not on a catch-as- 
catch-can basis. Preventive mainte- 
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Maintenance Economy 





nance might be summed up as a series 
of well-balanced checking procedures 
together with cleaning, lubricating, 
tightening, and adjusting parts and 
units of the vehicle. 

This system does not eliminate re- 
pairs and overhaul; it makes them less 
frequent and exploits each part to its 
fullest. 

Long-range economy is another part- 
science part-judgment type of mainte- 
nance consideration. Discarding parts 
only partially worn at overhaul is often 
long-range economy. Higher first cost 
for good fuel and oil may be cheaper 
in the long run. And spending a few 
dollars in a comfortable seat, ventila- 
tion, temperature controls, and de- 
frosters can pay dividends many times 
greater than the initial investment. 

Scientific approach to vehicle main- 
tenance stems from maintenance of 
accurate cumulative costs. Such fig- 
ures tell the operator when the total 
cost curve-—total operating, mainte- 
nance, and depreciation costs — exceeds 
cost of a new vehicle plus its deprecia- 
tion. That’s about the time to replace 
the old one. 

But no one formula works for every 
operator. Too many variables depen- 
dent on the type of operation enter into 
the retirement equation. Safety and 
economy are some of the factors to 
contend with. Here the individual 
operator must exercise judgment in 
determining what best suits his own 
case. (Paper “Scientific Maintenance,” 
was presented at the SAE National 
West Coast Transportation & Mainte- 
nance Meeting, Los Angeles, Aug. 27, 
1947.) 


Few Cockpit Gadgets 
Ruled for Supersonics 


Based on paper 
LT.-COM. G. W. HOOVER 
US Naw 
Special Devices Center 
RESENT-DAY aircraft instrument 
and control complexity must give 
way to simplicity if the supersonic 
pilot is to remain the master of his 
craft. 
Retaining the 300 different valves, 
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knobs 


switches, and instruments in 
modern cockpits will not provide the 
pilot with split-second control and in- 
formation needed at 1000-mph speeds. 

Take the simple navigation problem 
of determining location. It’s at least a 
2 min. job. The pilot must check out- 
side temperature and altitude, correct 
indicated airspeed, use several com- 
puters, and hold a steady course and 
speed in the process. When he gets 
the answer he’s no longer there. At 
1000 mph he flew 33 miles in those 2 
min. 

And if he has to contend with 18 in- 
struments on the panel, it may take 
him 12 sec to check them all. It’ll be 
at least a minute before he can make 
the right move if one dial spells 
trouble. At faster-than-sound speeds it 
may be too late. 

Engineers must devise a cockpit con- 
figuration in keeping with human limi- 
tations. If today’s researchers achieve 
their goal, the airplane of tomorrow 
will have only two basic controls, two 
to four instruments, and about ten 
selector switches. (Paper “The Pilot 
Versus Supersonic Speeds,” was pre- 
sented at SAE Metropolitan Section. 
Sept. 17, 1947.) 


Oil Analysis Big Help 
In Diesel Maintenance 


Based on paper 


By CLIFFORD R. STEWART 


Faber Laboratories 


IKE the physician, the diesel engine 

shop man is a diagnostician who 
uncovers trouble causes from eliecus. 
But he too must rely on laboratory 
analysis (of the used crankcase oil) to 
find and check some troubles in early 
stages before much damage is done. 

Here are some malfunctions the 
diesel maintenance specialist can diag 
nose himself: 

For example, he knows a rough-run- 
ning, noisy engine spells too early in- 
jection. The fuel reaches the combus- 
tion chamber before thé air charge has 
been compressed to a sufficiently-high 
temperature to ignite the fuel. Exces- 
sive fuel injected before burning leads 
to a heavy explosion at ignition. It 
creates extremely high pressure and 
temperature which cause bearing fail- 
ure, ring sticking, and ring land 
breakage. 

If law-enforcement authorities tag 
the diesel-powered truck with a smoke 
ticket, too late injection is the reason. 
Allowing insufficient time for all the 
fuel to burn, deposits excessive soot 
and fuel residue on the engine and 
shoots a greasy smoke plume from the 


exhaust stack. But if the engine still 
exhausts fine-assessing smoke despite 
proper injection adjustment, look to 
cowboy-driving tactics as the trouble 
maker. 

Even with proper injection timing, it 
may run rough under load. This symp- 
tom coupled with a whitish or light 
blue exhaust smoke during idling tells 
the shop trouble-shooter injectors are 
not balanced. They must be equalized 
to deliver the same amount of fuel. 
Otherwise, the cylinders getting too 
much fuel assume the work burden and 
wear and break down more rapidly; 
the under-fueled cylinders miss ai 
idling speeds so that crankcase oil be- 
comes diluted, gum and varnish form 
on pistons. 

These and other troubles the good 
mechanic can detect because their 
symptoms are unmistakeable and they 
lose little time in making themselves 
felt. But in other cases just the oppo- 
site is true. The malfunction rears its 
head only when it’s too late, unless 
laboratory: oil analysis nips it in the 
bud. 

Take oil consumption, for example. 
It’s not always possible to maintain 
reasonable oil consumption, even with 
proper piston-ring seal 


A lighter oil deposits less carbon or 
evaporation and keeps the rings in 
better condition. But a thinner oil 
carrying fuel soot will evaporate more 
readily and leave suspended soot hbe- 
hind as carbon deposits in the ring 
section. 

The laboratory analysis discloses 
actual operating viscosity of the oil. 
percentage of fuel dilution, quantity of 
fuel soot and carbon in oil, and per- 
centage of oil and fuel gums. It’s the 
only reliable guide both to necessary 
adjustments and corrections for im- 
proving engine performance and to 
proper oil change periods. 

Bearings are another item where 
laboratory oil analysis can supplement 
good maintenance and avert costly 
failures. Foreign particles imbedded in 
soft bearing metal create high spots. 
Added friction at these points accumu- 
lates heat, the bearing can’t expand 
laterally, the heated metal expands up- 
ward and breaks away from its hack- 
ing. These particles circulate with the 
lubricating oil, weld themselves to 
other bearing surfaces, and repeat the 
cycle. 

Presence of bearing metal in an oil 
sample warns the operator to make an 
immediate check for its source. This 
can stop one bad “apple” from spoiling 
the whole “bushel.” Without an oil 
analysis, the whole bushel might have 
deteriorated before the culprit had heen 
detected and arrested. (Paper, “Diesel 
Engine Maintenance Problems and As- 
sistance from Crankcase Oil Analysis,” 
was presented at SAE No. Calif. Sec- 
tion, Fresno, Oct. 6, 1947.) 
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New Manufacturing Pfec 


Based on paper 


By JOSEPH GESCHELIN 
Automotive Industrie: 


NDUSTRIAL management is on the 

threshold of an era of greater pro- 
ductivity at lower costs than ever 
before if it will take advantage of the 
cost-reducing potential inherent in 
new machinery and methods. Recent 
experience of one car maker and the 
new Monarch “Uni-Matic’”’ are examples 
of such typical advances now within 
reach. 

Integrating engineering and manu- 
facturing know-how together’ with 
new methods, new equipment, plant re- 
arrangement, and redesign of parts 
paid off a leading car manufacturer 
by doubling and tripling output in 
many operations. Table 1 shows the 
gains he made in five specific cases 

One of many possibilities in advanced 
machinery aimed at flexibility and high 
output is the Monarch Machine Tool 
Co.’s Uni-Matic turning machine, 
sketched in Fig. 1. 

It consists essentially of two mem- 
bers. One is a simplified version of the 
conventional lathe bed and headstock 
with change gear, motor, and asso- 
ciated drive. The other part is one or 
more specially-designed motor-driven 
tool slides, called Uni-Mats, mounted 
on Tee-slot swivel bases. This permits 
turning, facing, and boring operations 
from almost any angle. 

Each Uni-Mat is basically an indivi- 
dual motor-driven compound rest. The) 
may be grouped about the spindle in 
any arrangement. An electrically-coli- 
trolled a-c motor on each Uni-Mai 
traverses the main slide at 100 in. per 
min until automatically slowed dow 
to a predetermined feed rate. 

The entire machine, such as the on 
illustrated, is controlled electronically 
from a remotely located cabinet. Only 
connection between one or more of the 
Uni-Mats is the cable carrying the 
control circuits. This makes it possible 
to position each unit exactly in ac- 
cordance with its function. (Paper 
“Latest Developments in Mass Pro- 
duction Techniques in the Automotive 
Industries,” was presented at SAE 
National Production Meeting, Cleve- 
land, Oct. 20, 1947.) 
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iy Techniques Lessen Unit Production Costs 


Table 1—How ‘New Production Techniques Upped Output in One Automobile Plant 
Old Method 


the 
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ool 
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MARCH, 1948 


Operation 


Sloting pinch bolt hole 
in connecting rod 


Finish boring half round 
in large end of steel 
connecting rod unit 


Milling operation on oil 
pump body cover 


Drilling operation — bal- 
ance of all operations 
performed on oil pump 
body cover 


Valve stem guide 


Exhaust manifold vaive 
body 


Capacity per Hour 


175 per machine 


225 rods 


85 with four men 


282 per machine or $64 
with one man running 
two machines 


60 with 9 machines, 100 
with 15 machines 


Description 


Used plain mill with index 
fixture, turning rods 
manually at each cycle 
of index 


A 6-spindle rail dri drill 
did the job 


4 4-spindle drum-type mill- 
mg machine did this job 


This job requires nine holes 
drilled and countersuns 
one 2-step hole rough 
and finished counterbored 
and slot-milled in face. 
All operations were done 
in four drill presses and 
one milling machine 

Turned two steps of OD, 
chamfered, and faced 
end with a 1 x 18-in. 
huthé with hanner feed 

Two duplex mitts with 
special 2-spindle carriers, 
one 2-way Kingsbury, 
three drill presses, one 
speed lathe, one Garvin 
tapper, and one 3-way 
Kingsbury 
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ing machine 
headstock together 
driven tool slides - electronic- 
ally - controlled machine tool 


New Method 


Capacity per Hour 


600 per machine 


§25 


183 with one man 


400 per machineor 800 
with one man operct- 
ing two machines 


150 with four machines 
replacing 15 





is a 


Description 


A special 4-station Kruger machine 


handles four rods per station. It's 
equipped with a trunnion fixture 
and the heads advance from both 
ends. The machine loads at one 
Station, saws at two, and unloads 
at the fourth. Rods are auto- 
matically ejected at loading station 
and discharged into a container 
ready to be moved to next 
operation 

Now use a 12-spindle rotary Som- 
mers & Adams continuous drill- 
ing machine with special auto- 
matic locking fixtures and special- 
ly-developed boring bars piloted 
above by roller bearings and a 
quick-change cutter head. This 
arrangement also lengthens life 
of cutter-head blades. The new 
method yields 900 to 1000 rods 
per grind against 200 to 300 
formerly. 

Raised productivity here with a 2- 
spindle rough and finish rotary 
milling machine and a fixture for 
automatically clamping and un- 
clamping part 

One Kingsbury 6-station indexing 
flexomatic machine combines all 
previous operations 


One 8 x 21 Fay automatic lathe with 
automatic hopper feed 


Used two Ingersoll 2-apindle rotary 
milling machines, one Kingsbury 
multiple spindle automatic index 
machine, and one No. 303 Kings- 
bury fleamatic automatic index 
drilling machine 
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Fig. 1 - Monarch's Uni-Matic turn- 
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Good Labor Relations 
Will Cut Fleet Costs 


Based on paper 
By HERBERT |. SULLIVAN 


Transportation Consulting Engineer 


LEET men can pluck many dollars 

from their maintenance costs by 
giving more attention to labor. Mak- 
ing the mechanic more productive de- 
mands understanding of his problems, 
planning of his work. 

Sell the worker on the idea that his 
job is worth holding. Eliminate haz- 
ardous working conditions. And don’t 
expect satisfied, efficient mechanics un- 
less you keep the shop clean, well- 
heated, free of fumes, properly lighted 
and ventilated. 

Assign your men to the jobs they do 
best—those satisfied with doing the 
same work over and over again to 
repetitive jobs, conscientious and able 
men to precision work. Treat older 
workers so they’ll feel an obligation to 
help younger ones do their jobs better. 

Never criticize a mechanic in the 
presence of others. Supervisors must 
do it in a constructive, kindly manner. 
Work well done should be rewarded 
with promotions to better jobs. Estab- 
lish a definite promotion plan. Make 
it clear that promotion depends on 
performance, not favoritism. But don’t 
make promises you can’t keep. 

Supervisors should lead, not drive 
men. Jobs must be planned so that 
each man knows there’s another job 
ready when he completes the one he’s 
on. Otherwise, he’ll say to himself, 
“Since there is nothing else ready, I’m 
going to look busy until another job 
shows up. I’m not going to work my- 
self out of a job.” 

Encourage suggestions from work- 
ers for improvements in working con- 
ditions, in repair and inspection tech- 
niques. If you can’t carry out the 
suggestion, explain to the employee 
why it can’t be done. 

Don’t let grievances slide. Get to the 
bottom of each one and clear up any 
misunderstandings, or take necessary 
corrective measures without delay. 

Carefully selecting new personnel 
will eliminate many later headaches. 
It will keep labor turnover low. But 
by all means release the inefficient 
worker. Policies of this kind will pay 
big dividends in boosting maintenance 
labor’s output. (Paper, “The Impor- 
tance of Maintenance in Making Bus 
and Truck Operations Pav,’”’ was pre- 
se:iied at SAE New England Section. 
Boston, Nov. 4, 1947. This paper is 
available in full in mimeographed form 
from SAE Special Publications De- 
partment. Price: 25¢ to members, 
50¢ to nonmembers. ) 
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O-Ring Twist Tests 
Give New Design Tips 


Based on paper 
By TOMMY Jj. McCUISTION 
FREDERICK E. CLARK 
RICHARD A. CLARK 
and LaVERNE E. CHEYNEY 


Battelle Memorial Institute 


ESEARCH on torsional strength of 

aircraft O-ring seals shed light on 
spiral failure causes. Influence of fac- 
tors such as twist effect, kinking, side 
thrust, and aging should add spice to 
the controversy over free-rolling versus 
rolling-resistant O-rings. 

A number of torsional strength tests 
on commercial packings conducted by 
Battelle yielded the results shown in 
Fig. 1. 
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NUMBER OF TWISTS 


Fig. | — These results obtained in torsional strength tests on commercial — 28 O-rings 
helped evaluate twist failure causes 
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Further analyses showed that O-ring 
twisting greatly elongates the surface 
~—particularly the OD. The torsional 
twisting force places the center of the 
O-ring cross-section under compres: 
sion. This shrinks the cross-sectional 
diameter and stretches the OD. 

The twisted O-ring also tends to 
kink in trying to relieve the twisting 
stress. One kink will reduce torsional 
stress to about that required for one 
less twist. This makes the twisting 
force additive with each additional 
twist of the ring. 

Kinking also concentrates O-ring 
mass in focal points. It promotes ex- 
trusion and areas of high local fric- 
tion. 

Twisting force required to break an 
O-ring is comparatively low -— 25 lb 
compared to frictional forces of about 
311 lb developed in a piston-cylinde: 


turn to p. 85 
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Aeronautic and Air Transport Meeting 


Hotel New Yorker, New York 


TUESDAY, APRIL 13 


00 a.m. AIRCRAFT 
G. L. Bryan, Chairman 
What Price Structural Testing? 
-S. A. Gordon and G. E. Hol- 
back, Glenn L. Martin Co. 
Design Charts for Longitudinally 
Stiffened Wing Compression 
Panels 
—~N. F. Dow, National Advisory 
Committee for Aeronautics 


10:00 a.m. POWERPLANT 
A. L. Beall, Chairman 
Nitromethane as a Monopropellant 
-F. Zwicky and C. C. Ross, 

Aerojet Engineering Corp. 

Factors Affecting the Selection of 
Propellants for Rocket-Pow- 
ered Aircraft 

—T. F. Reinhardt, Bell Aircraft 
Corp. 

The Design and Development of 
Rocket Powerplants for Air- 
craft 

-~A. K. Huse, Reaction ‘Motors, 
Inc. 


2:00 p.m. TRANSPORT 
K. R. Ferguson, Chairman 
Simplicity as a Goal in the Design 

of Aircraft Systems 
-L. R. Koepnick, Trans World 
Airline 
The Fallacy of Arbitrary Per- 
formance Regulations 
-R. W. Ayer and F. W. Kolk, 
American Airlines, Inc. 


8:00 p.m. GENERAL POWERPLANT 
M. G. Beard, Chairman 


Ancestor Worship in Engine Con- 

trol Design 
-R. R. Higginbotham, Republic 
Aviation Corp. 

Survey of Aircraft Powerplant In- 
stallation Troubles in Sched- 
uled Air Carrier Operations 

-J. W. Baird, Civil Aeronautics 
Administration 

Air Transport Maintenance and 
Engineering Aspects of Pow- 
erplant Controls 

~H. W. Nevin, Jr., United Air 
Lines, Inc. 
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WEDNESDAY, APRIL 14 


9:30 a.m. AIRCRAFT 
R. H. Davies, Chairman 
Performance of Electrical and 

Radio Equipment at 40,000 
Feet 

— Karl Martinez, Boeing Aircraft 
Co. 

The Design of Instrument Dials 

for Ease of Reading 

—W. F. Grether, Aero Medical 
Laboratory, Wright Field 


9:30 a.m. POWERPLANT 
A. M. Rothrock, Chairman 


Combustion in Moving Air 
-F. R. Caldwell, F. W. Ruegg 
and L. O. Olsen, National Bu- 
reau of Standards 
The Idéal Temperature Rise Due 
to the Constant Pressure Com- 
bustion of Hydrocarbon Fuels 
—N. A. Hall, University of Min- 
nesota, and R. C. Mulready, 
Research Department, United 
Aircraft Corp. 


2:00 p.m. TRANSPORT 
L. A. Rodert, Chairman 
Effect of Ice and Heated Air De- 
icing on the Aerodynamic Per- 
formance of Propellers 
-B. W. Corson, Jr., National 
Advisory Committee for Aero- 
nautics 
Lightning Effects on Aircraft 
—M. M. Newman, Lightning and 
Transients Research Institute 


8:00 p.m. GENERAL TRANSPORT 
E. S$. Land, Chairman 
Some Experiences Pioneering Air 


6:30 p.m. 


APRIL 13-15 


Transportation in Peru 
-B. H. Young, Pan American 
Grace Airways, Inc. 


THURSDAY, APRIL 15 


9:30 a.m. AIRCRAFT 
E. W. “Pop” Cleveland, Chairman 
Dynamic Loads in Airplane Struc- 

tures 
-E. S. Jenkins and D. P. C. 
Pancu, Consolidated Vultee 
Aircraft Corp. 
European Landing Gear Develop- 


ments 
—~H. G. Conway, British Messier 
Ltd. 
9:30 a.m. POWERPLANT 


F. C. Mock, Chairman 


Jet Engine Controls 
- A. T. Colwell, Thompson Prod- 
ucts, Inc.; F. F. Offner, Offner 
Products Corp.; and T. R. 
Thoren, Thompson Products, 
Inc. 
Controls for Gas Turbine Pro- 
pellers 
—R. C. Treseder, Aeroproducts 
Division, General Motors Corp. 


2:00 p.m. 
JOINT TRANSPORT AND AIRCRAFT 
R. D. Kelly, Chairman 
Symposium — Automatic Pilots 
The A-12 Gyropilot 
-~P. Halpert, Sperry Gyroscope 
Co., Inc. 
The PB-10 Automatic Pilot for 
Air Transport 
-P. A. Noxon, Eclipse-Pioneer 
Division, Bendix Aviation Corp. 


Thursday, April 15 DINNER 


GRAND BALLROOM 


IA MOTTE T. COHU, President, Trans World Airline 
Principal Speaker 
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Student Branch News 


University of Oklahoma 


Inspection of turbojet and engine 
vehicle repair, a War Department film, 
and a highly educational paper on 
turbojets were the highlights of a day 
spent by University of Oklahoma Stu- 
dent Branch members as guests of the 
Mid-Continent Section on Dec. 5. 

High points of the tour included sec- 
tioned views of co-axial flow and cen- 
trifugal type turbojets, Magnafiux and 
fluro-powder methods of detecting 
flaws, and the assembly line method of 
complete repair. 

At the Section meeting, “A Review 
of Turbojet and Turbopropjet Develop- 
ments” was present by L. E. Sheden- 
helm and Hope Biggers, of the CAA 
Aeronautical Center. 

Shedenhelm explained the difficul- 
ties yet to be overcome before turbojets 
can be classed in the same high phase 
of development as the reciprocating 
engine. High on the list of necessaries, 
he said, are metals to withstand high 
temperatures and pressures, means of 
preventing shock waves in compressor 
sections, and a better fuel. 

Contrary to popular belief, he said, 
the use of the turbojet engine as a 
source of efficient and general power is 
a long way off. Use of turbojets is not 
yet the complete answer to the question 
of aircraft power, because of their 
high rate of fuel consumption and slow 
rate of acceleration at low altitudes and 
low take-off speeds. 

Turbojets may be the answer to 
higher speeds for aircraft, especially in 
the sonic and supersonic ranges; how- 
ever, no concrete predictions can be 
made until further experimentation is 
completed. 


Results of tests of supercharging 
automotive engines were reported to 
Oklahoma Students at their Dec. 12 
meeting by a former graduate, Richard 
B. Sneed, who is technical representa- 
tive of Ethyl Corp. and chairman of the 
SAE General Student Committee. 

Sneed explained that the problem of 
supercharging an automobile engine is 
somewhat different from that of super- 
charging an aircraft engine, since the 
aircraft engine operates essentially at 
constant speed. 

Tests were run at variable speeds 
with a manifold pressure of 10 in. of 
hg. Some of the results were: 

1. Supercharging reduced the re- 
ouired spark advance by approximately 
5 deg for maximum power at all speeds 
Although exhaust temperatures were 
increased only slightly, it is still an 


turn to p. 81 











Youll Be Interested to Know 


SAE has accepted an invitation to participate in the World Petroleum Congress to 
held in the United States in 1950... 


James M. Crawford, James C. Zeder, Arthur Nuit and R. D. Kelly 
started on Jan. 1, 1948, to serve two-year terms as SAE appointee; 
to the Beard of Directors of the Coordinating Research Council Inc 
Kelly is serving for the first time; Messrs. Crawford, Zeder. and Nutt 
are re-appointees. Other SAE members of this Board — serving in 1948 
the second year of their two-year terms-are: B. B. Bachman, W..§ 
James, and C. E. Frudden. 


American Standards Association constitution has been amended —as favored by SAE- 
to authorize acceotance by ASA of either State or National incorvoration . SAE 
has consistently urged ASA incorporation under State, rather than National, laws ané 
continues to favor such action. 


SAE voted against a proposal before the ASA Standard Council to 
amend ASA by-laws to permit ASA’s Correlating Committee to add 
to its existing function that of acting as sponsor of specific standard- 
izing projects. . As a result of SAE and other negative votes, 
the proposal goes back to ASA Standards Council for discussion. 


Another SAE National Production Meeting — consisting of two full days of production 
diwics - will be held in Cleveland this fail, probably late in October. 


SAE Diesel Engine Activity is joining the Tractor and Farm Equip. 
ment Activity this year in a National meeting. Result: the SAE Na- 
tional Tractor & Diesel Engine Meeting in Milwaukee, Sept. 7 to 9. 


More people (550) attended the session at which W. M. Holaday talked 
on “Efficient Production and Utilization of Gasoline” than any other 
1948 Annual Meeting Session. . . . Passenger Car Activity sponsored 
this top attraction. Diesel Engine sessions were both in the 400-attend- 
ance category, while the Production Session and one F&L session turned 


out 450. ... Total attendance at technical sessions was about 3850 - at 
the dinner, 2290. 


More SAE Journal Field Editors do better jobs each year. Require- 
ments in reporting involve regularity, promptness and quality. Four- 
teen FE’s rated tops in all three during 1947. .. . These 14 represented 
Baltimore, British Columbia, Buffalo, Central Illinois, Cleveland, De- 
troit, Mid-Continent, Philadelphia, Salt Lake City, Southern New 
England, Syracuse, Texas, Washington, and Williamsport. 


More Sections this year are electing delegates and alternates to the National Nom- 
inating Committee and representatives to the Sections Committee at the time the other 
Section officers are nominated in the Spring. Advantage: No need for a special elec- 
tion in the Autumn. 


A “40-Years-Ago” item in the Canton (Ohioy Repository brings news 
that on Jan. 29, 1905, SAE Past-President Herbert W. Alden was one 
of three men in a balloon whose basket was dragged 150 ft over jagged 
rocks before trees finally stopped the large bag. The landing was made 
in a 2000-ft descent within 5 min-after the aeronauts had travele¢ 
100 miles in 2 hr and 15 min. 


H. L. Guy, Secretary, Institution of Mechanical Engineers (British), 
has been elected to SAE Membership by the SAE Council on an Ex- 
change Secretarial Membership basis. The Institution recently 
extended an Exchange Secretarial Membership to SAE Secretary and 
General Manager John A. C. Warner. 


SAE Groups, as well as Sections, now have available $4 per member from the Society 
for financing their operations. The Groups previously got $3, per member 
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MacDONALD 


Chosen 


Beecroft Lecturer 


The world’s outstanding authority on highways, Commis- 
sioner Thomas H. MacDonald, has been named the Second 
Annual David Beecroft Memorial Lecturer for “substantial 
ontributions to the safety of traffic involving the use of 
motor vehicles.” 

The commissioner of the U. S. Public Roads Administra- 
tion will present the lecture at a meeting of the SAE 
Washington Section. 

He will be the second of 10 distinguished Americans to be 
honored during this decade under terms of a bequest to the 
SAE by its former president, the late David Beecroft. 

The nomination of “Chief” MacDonald by the SAE David 
Beecroft Traffic Safety Engineering Lecture Committee, of 
which Pyke Johnson, president of the Automotive Safety 
Foundation is chairman, was approved Jan. 13 by the SAB 
Past-Presidents Advisory Committee. 

\ppointed chief of the Bureau of Public Roads of the 
U. S. Department of Agriculture nearly 30 years ago, the 





The late David Beecroft as he 

appeared in 1921 when he was 

president of the Society of 
Automotive Engineers 


Thomas H. MacDonald 


Beecroft lecturer has devoted a lifetime of energetic 
achievement to improving the nation’s network of high- 
ways. 

Now a part of the Federal Works Agency, the Public 
Roads Administration works cooperatively with the state 
highway departments, providing research facilities on high- 
way design, construction, transportation, and economics 
as an aid to the proper administration of Federal funds for 
state aid, and the construction of Federal highways. 


Upon the recommendation of Commissioner MacDonald, 
succeeding congresses have appropriated funds for about 
500,000 miles of primary and secondary Federal-aid roads 
and Federal interstate highways. 


A Coloradan by birth, Commissioner MacDonald was 
graduated in civil engineering from Iowa State College, 
was named the first highway engineer of that state follow- 
ing several years as professor in his alma mater, became 
chief engineer of the Iowa Highway Commission and led in 
the extensive highway program as the first step in his 
career. 


He has won numerous national and international honors 
for his leadership in highway planning throughout the 
years. 


Members of the Beecroft Traffic Safety Engineering 
Lecture Committee which selected the 1948 lecturer and 
organizations they represent are Roy E. Cole, Automobile 
Manufacturers Association; Norman Damon, Automotive 
Safety Foundation; C. W. Phillips, American Association 
of State Highway Officials; Major H. G. Callahan, Inter- 
national Association of Chiefs of Police; H. S. Fairbank. 
Public Roads Administration, and Otto F. Messner.Amori 
can Association of Motor Vehicle Administrators. 


The Beecroft Memorial Lectures are the result of a $2500 be- 
quest to the Society by Past-President David Beecroft. 

The money was to be used, Beecroft’s will specified, “for ten 
awards of $250 each to be awarded at the sole discretion of the 
Past-Presidents Committee with the hope on my part, however, 
that the awards will be made for meritorious contributions to the 
improvement of traffic conditions . . 

The Council, on June 5, 1946, approved the Beecroft Memorial 
Lectures series recommended by its Past-Presidents Committee as 


the method of administering the bequest. 
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WALTER F. ROCKWELL, who is president of the 
Timken-Detroit Axle Co., Detroit, has been name< 
secretary and treasurer of the Automotive & Avia- 
tion Parts Manufacturers Association, Inc. for the 
year 1948. Rockwell is a member of the SAE 
Finance Committee. He joined the Society in 1929. 


HARVEY S. FIRESTONE, JR., who was president 
of the Firestone Tire & Rubber Co., was elected 
chairman (chief executive of the company) at a 
recent meeting of the board of directors of the com- 
pany. He has been a member of the SAE since 1938. 





BENSON FORD has been elected a vice-president 
of the Ford Motor Co. and also named director of 
the Lincoln-Mercury Division. He has been a mem- 
ber of the Ford Board of Directors since 1941, and 
a member of its Policy Committee since 1946. One 
of his first jobs with Ford was in the dynamometer 


room of the experimental engineering laboratories 
in Dearborn 


RUDOLPH F. GAGG was recently elected president 
of Air Associates. Inc., manufacturer and distrib- 
utor of aviation materials and equipment. Gagg had 
been associated with Wright Aeronautical Corp. 
since 1930, and for the past seven years has been 
assistant to the general manager. Prior to his asso- 
ciation with Wright, he was assistant chief engineer 
of Climax Engineering Co., Clinton, Iowa. 


THEODORE P. WRIGHT has been appointed presi- 
dent of the Cornell Research Foundation and a 
vice-president of Cornell University in Ithaca, N. Y. 
As president of the Research Foundation he will 
have over-all administrative supervision of the 
Cornell Aeronautical Laboratory at Buffalo. A mem- 
ber of the SAE since 1928, Wright was formerly 
head of the Civil Aeronautics Administration. 





STANWOOD W. SPARROW 
has been elected vice-presi- 
dent in charge of engineering 
at the Studebaker Corp., suc- 
ceeding ROY E. COLE, who 
is retiring. Sparrow joined 
Studebaker’s engineering staft in 1926 and in 1937 was named chief 
of research and development. He later became chief executive assis- 
tant to Cole. During the war he was in charge of production testing 
of Studebaker-built aircraft engines. Sparrow is a new member of 
the SAE Technical Board. Cole is a past vice-president of the SAE, 
and was a member of the SAE War Engineering Board, and a mem- 
ber of the SAE Technical Board from the time of its formation until 
his retirement. 
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JOSEPH GESCHELIN, past vice- 
president of the SAE, addressed the 
senior class of the Industrial College 
of the Armed Forces in Washington 
D. C.,,on Feb. 10. The subject of the 
talk was on industrial preparedness 
with emphasis on the problems and re- 
quirements of automotive mass pro- 
duction in this picture. 














No longer employed by the Ford Mo- 
tor Co. of Canada, Ltd., E. L. SIMPSON 
has become managing director and 
chief engineer of the Continental Mode! 
Railways, Ltd., Windsor, Ont. 








FRANK B. DOYLE recently becain: 
director of research for the Guardit 
Corp. in Chicago. 


Now assistant to the chief engineer 
of Ernest C. Janson, Builder, Inc 
Springfield, Ohio, JOHN W. JANSON 
had been research engineer with the 
Battelle Memorial Institute, Columbus 
Ohio. 





Prior to becoming powerplant engi- 
neer in the Construction Department o! 
Donovan, Inc., in St. Paul, Minn 
ROBERT M. GEISENHEYNER was 
an aeronautical research scientist wit! 
the National Advisory Committee [o! 
Aeronautics in Cleveland. 


Prior to becoming project engineer 
FRANKLIN H. FOWLER, JR., © 
Lessells and Associates in Boston 
Mass., was a structures engineer with 
Curtiss-Wright Corp., Propeller Div! 
sion in Caldwell, N. J. 


The American Foundrymen’s As 
ciation has awarded a gold medal t 
R. G. McELWEE in recognition of h's 
contributions to the castines indus‘: 
He is manager of the Foundry A!! 
Division for Vanadium Corp. of An 
ica in Detroit. 


JAMES H. DOOLITTLE, vice-pré« 
dent and director of the Shell Uni 
Oil Corp., has been presented an h« 
orary fellowship in the Institute of th 
Aeronautical Sciences. W. G. LUND- 
QUIST, chief engineer of Wright Aero- 
nautical Corp., was among several who 
were presented fellowships in the In- 
stitute. 
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PAUL G. HOFFMAN, president of 
the Studebaker Corp., has been elected 
a director of Time, Inc. 


M. M. BURGESS, president of Sheller 
Mfg. Corp., announced the acquisition 
by his company of Dryden Rubber Co., 
organized in Chicago in 1901. They 
manufacture a wide line of rubber 
products. 


CHARLES HOLLERITH, vice-presi- 
dent both of Hayes Industries, Inc., and 
of Aerequip Corp., has been elected 
executive vice-president of Lake State 
Products Co. of Jackson, Mich. 


No longer executive vice-president of 
the S. K. Wellman Co. in Cleveland, 
Ohio, JAMES R. NURNEY is owner 
of Associated Sales Engineers in Wash- 
ington, D. C. 


DR. ALY SHOEB is now technical 
manager of the Misr Engineering & 
Car Co. in Cairo, Egypt. Prior to this 
post, he was general manager with the 
Egyptian Road Transport Co. in Alex- 
andria, Egypt. 


J. P. TRETTON, JR., was recently 
appointed general superintendent of 
shops and rolling stock for Indianapolis 
Railways, Inc., Indianapolis, Ind. 


ROBERT F. LYBECK, of the New 
England Sales Division of Esso Stand- 
ard Oil Co. (formerly Colonial-Beacon 
Oil Co.), has just been elected vice- 
president of the Aeronautic Association 
of Boston, a chapter of the National 
Aeronautic Association. 


ALLAN RAE was recently ap- 
pointed Toronto branch manager of A. 
Schrader’s Son Division of the Scovill 
Mfg. Co. of Brooklyn, N. Y. He ioined 
the Schrader Canadian organization in 
1935 and has been assistant Toronto 
branch manager for the past ten vears. 
Previous to that he was associated 
with the Sales Department of the Dun- 
lop Tire & Rubber Goods Co., Ltd., for 
13 years. 


ROBERT F. NOSTRANT is now a 


junior engineer with Shell Oil Co., Inc., 
in Martinex, Calif. 
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L. H. SMITH, for the past eight 
months consulting engineer and for 
seven years prior to that vice-president 
in charge of engineering, General 
American Aerocoach Co., East Chicago, 
Ind., has announced the severing of all 
Aerocoach connections. 


No longer a field service engineer for 
the Wilson Mechanical Instrument Co., 
covering the Mich. territory, CHARLES 
W. SMITH has become chief develop- 
ment engineer with this company in 
Bridgeport, Conn. 


No longer an experimental test engi- 
neer with Lycoming Division of Avco 
Corp., Williamsport, Pa., PHILIP H. 
WALKER has become a designer with 
the ACF-Brill Motors Co. in Philadel- 
phia. Walker was publicity chairman 
of the SAE Williamsport Group in 1946. 


Now in the employ of Cushman Mo- 
tor Works, Inc., Lincoln, Nebr., as a 
director of engineering, WALTER R. 
WESTPHAL had been an engineer in 
the Research Department at Willys- 
Overland Motors, Inc., Toledo. 


Heretofore connected with the Hall 
Mfg. Co. in Toledo, Ohio, ROBERT S. 
BEVERLIN has now become a sales 
engineer for the City Auto Stamping 
Co., same city. 


CLIFTON A. WARNER, director of 
procurement engineering of the Re- 
search Division, Continental Aviation 
& Engineering Corp. in Detroit, has re- 
signed this position. He had been asso- 
ciated with Continental for seven 
years. 


Until recentlv a maior general in the 
U.S. Army, STEPHEN G. HENRY has 
been appointed special! assistant to the 
vice-president and general manager of 
Ethyl] Corp., Baton Rouge, La. 


Formerly an engineer with P. R. Mal- 
lory *& Co. in Indianapolis, HERBERT 
E. OLES has accepted a similar posi- 
tion with the American Machine & 
Foundry Co. in Buffalo, N. Y. 


ALDEN B. CARDER recently be- 
came project coordinator in charge of 
Murac, Calif.; operations for the Doug- 
las Aircraft Co., Inc. Prior to this post 
he was assistant director of flight oper- 
ations for the company. 


Formerly assistant to the owner at 
the Reg Beezley Auto Service, Mem- 
phis, Tenn., DUFF GREEN, JR., re- 
cently became district service represen- 
tative of the Memphis District for the 
Kaiser-Frazer Sales Corp. 


JOHN K. RUDD recently resigned 
his post as project engineer at Wright 
Aeronautical Corp., Wood-Ridge, N. J., 
to study the principles of scientific 
management, production and quality 
control as a graduate student at New 
York University. 


Recently named consulting engineer 
for the Lamson & Sessions Co. in 
Cleveland, HARRY de LAPOTTERIE 
had been district manager in Mich. for 
this company. He has also opened an 
office at 36 E. Mason St., Santa Bar- 
bara, Calif., for the research and devel- 
opment of special screw thread connec- 
tions, particularly as a consultant in 
automotive screw thread practices. 





PAUL W. LITCHFIELD, 
left, chairman of the 
Board, Goodyear Tire & 
Rubber Co., accepting 
the eleventh annual 
award of the National 
Association of Public 
Relations Counsel, in 
New York City on Feb. 
3, from EARLE FERRIS, 
president of the Asso- 
ciation. He receives 
this award for his com- 
pany’s sponsorship of 
the radio program, “The 
Greatest Story Ever 
Told.” Looking on is 
W. AVERELL HARRI- 
MAN, U. 5S. Secretary 
] of Commerce 
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LITCHFIELD 1S HONORED 








Pee 


SAE Fathers and Sons 


An SAE member since 1925, ROBERT CRAIG, with 
his son, ROBERT S. CRAIG, who joined the Society in 
1935. The father is a patent attorney with Cooper, 
Byrne, Dunham, Keith & Dearborn in New York City. 
Robert S. is affiliated with the Minneapolis-Honeywell 
Regulator Co. 
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FRANK R. FAGEOL, who has been an 
SAE member since 1916, with his son L. J 
FAGEOL. The father has served as chairman 











of the board at the Twin Coach Co. in Kent 
Ohio, from 1945 and the son was recent) 
elected president of this company. 


H. J. JOHNSTON 
is an experimen- 
tal engineer for 
the Wisconsin 
Axle Division of 
the Timken-De- 
troit Axle Co. in 
Oshkosh, Wis. 
His son, WIL- 
LIAM HENRY 
JOHNSTON, is 
an engineering 
officer in the Air 
Forces. 








If any SAE reader knows of 


SAE Father-and-Son 


combina- 


tions, both of whom are members 
of the Society, your editors would 
appreciate hearing from you. 

We will write for photographs. 
Informal pictures of such com- 


binations are preferred to 


vidual formal portraits. 


indi- 


Your cooperation will be deeply 
appreciated—we don’t want to 


miss any SAE grouping. 
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| SAE Members Said... 


‘We Americans have been 
free so long that most of us 
take our free institutions for 
cranted. And in spite of all we 
read and hear about what is 
eoing on in other parts of the 
world, we can hardly realize 
vhat it would be like not to be 
ree”... C. E. WILSON, presi- 
lent, General Motors Corp., at 
the 52nd Annual Congress of 
American Industry, Dec. 5, 1947, 
in New York City. 





“Synthetic rubber production 
of 275,000 long tons a year, for 
the next two years is believed 
the minimum requirement for 
national security. There will 
also be required a stockpile of 
natural rubber which may be as 
| much as 800,000 long tons” . . 
| DR. R. P. DINSMORE, vice- 
| president in charge of research 

and development for the Good- 
| year Tire & Rubber Co., at the 
| Chemical Engineers’ Club in 
Washington, D. C., on Jan. 13. 











CARLETON H. SCHLESMAN was 
recently appointed division head of the 
Engineering Department of the Naval 
Ordnance Laboratory, temporarily !o- 
cated in Washington, D. C. He will 
soon have permanent headquarters in 
White Oak, Md. He was formerly an 
associate manager with the Socony- 
Vacuum Laboratories in Paulsboro, 
N. J., having been with this company 
since 1925 in engineering and research 
administration capacities. 


Senator RALPH E. FLANDERS of 
Vermont, has received the 1948 Wash- 
ington Award. This award is made 
annually to an oytstanding engineer 
in the U. S., who has ably served human 
needs. 


United Air Lines, Inc., has moved its 
Operating Base to Stapleton Airfield, 
Denver 7, Colo., under Vice-President 
for Operations J. A. HERLIHY. His 
engineering group will operate as a 
staff function under W. C. MENTZER, 
the company’s general manager for 
Engineering & Maintenance. W. W. 
DAVIES, chairman of the Chicago Sec- 
tion, is director of engineering. F. F. 
DAVIS is superintendent of aircraft 
planning and RAY D. KELLY is super- 
ntendent of engineering development. 
Projeet engineers assigned to Davis in- 
‘lude H. B. HUBBARD, F. S. NOW- 
LAN, and K. H. PELGRIM. Kelly's 
project engineers include C. R. EULO, 
R. L. McBRIEN, and J. E. ROTHMAN. 
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L. I. WOOLSON has been appointed operating man- 
ager of the De Soto Division of Chrysler Corp., to 
succeed GEORGE RUMFORD, who is retiring to go 
into business for himself. Rumford had served as 
operating manager since the start of the De Soto 
Plant. Woolsan joined De Soto in 1936 as chief resi- 
dent engineer and was promoted to factory manager 
in 1943. 


WALTER D. APPEL, former chief engineer, has 
been appointed director of purchasing for Willys- 
Overland Motors, Inc. For many years he was 
executive engineér with General Motors. He has 
also served as chief engineer for Vauxhall Motors, 
Ltd., in Luton, England, and technical director for 
Adam Opel, A.G. in Russelsheim, Germany. 


WILLIAM P. PUTNAM has retired as president of 
the Detroit Testing Laboratory. He founded this 
company in 1903 and it was the sole source of chem- 
ical assistance for such companies as Cadillac, Ford, 


Buick, Olds, Durant, Hupp and other automotive 
concerns. 


D. ROY SHOULTS, who was previously chief engi- 
neer for the Glenn L. Martin Co. of Baltimore, has 
been named vice-president in charge of engineering. 
He had joined the Martin company last June after 
many years in engineering work for the Bell Air- 
craft Co. and the General Electric Co. 


HAROLD B. FRYE has been appointed chief engi- 
neer of the Griffin Lamp Co., Hamilton, Ohio. He 
had been chief engineer of the K-D Lamp Division 
ef Noma Electric Corp., Cincinnati, Ohio, and chief 
electrical engineer for the Superior Coach Corp. in 
Lima, Ohio. He is a past field editor for the SAE 
Cincinnati Section. 


A. D. PUCKETT has joined the E. I. du Pont de 
Nemours & Co., Petroleum Chemicals Division. He 
will be in charge of all anti-kneck activities in con- 
nection with the company’s entry into the direct 
marketing of tetraethyl] lead compounds. His head- 


quarters will be located at the Engineering Labora 
tory at Deepwater Point, N. J. 





Previously a district manager with 
the Union Oil Co. in Spokane, Wash.., 
RAYMOND I. MAHAN has been ap- 
pointed vice-president and _ general 
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manager of the Servco Corp. in Long 
Beach, Calif. In 1945, Mahan was re- 
ception chairman of the SAE Southern 
California Section. 

















PAUL H. MAURER, former executive engineer of 
the Redmond Co., Ine., Owosso, Mich., has returned 
to the company after a three-year absence. He will 
fill the newly-created post of director of engineer- 
ing, in which he will be in charge of all engineering 
work in the company, including research, develop- 
ment and product engineering. Prior to this new 
post, he was chief engineer for the National Pneu- 
matic Co., Rahway, N. J. 


DR. ALBERT E. LOMBARD, JR., engineering con- 
sultant for Consolidated Vultee Aircraft Corp., San 
Diego, will now direct Convair military aircraft 
sales under the supervision of the vice-president of 
sales of the company. He will also direct the opera- 
tion of Convair’s Washington and Dayton offices. 
His aviation career began in 1929 with Curtiss- 
Wright Aircraft Corp. 


JOHN SEAGREN was recently appointed chief 
engineer of the Atlas Imperial Diesel Engine Co. in 
Oakland, Calif. Prior to this post, he was affiliated 
with the American Locomotive Co. at Schenectady, 
N. Y., as chief engineer of the Diese! Division. 
Seagren joined the SAE in 1930. 


JOHN ST. HORNOW has been appointed by the 
Department of the Army as superintendent of their 
Automotive Shops in Manila, P. I. He was recently 
chief engineer and assembly plant manager for 
C.N.N.R.A. in Tientsin, China. 


COL. GEORGE A. GREEN, for more than 15 years 
vice-president in charge of engineering and a direc- 
tor of GMC Truck & Coach Mfg. Co., has left for a 
‘two-month survey in Africa for the Liberia Co. 
a resources development concern orgarlized by 
EDWARD R. STETTINIUS, JR. Among the com- 
pany’s directors are JAMES D. MOONEY, presi- 
dent of Willys-Overland Motors, Inc. Green joined 
General Motors following several years as vice- 
president of the Fifth Avenue Coach Co., New York. 


W. McCLIMONT was recently ap- 
pointed honorary secretary of the 


Scottish Engineering Students’ Asso- 
ciation. 


The entire organization, formerly 
known as the Aircraft Research & De- 
velopment Division, Willys - Overland 
Motors, Inc., has recently become the 
Research & Development Division, Gen- 
eral Tire & Rubber Co. of Calif., with 
headquarters in Pasadena. DR. NOR- 
TON B. MOORE is director of research 
and development, and JOE H. TALLEY 
is division manager. 
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On Jan. 27 the President’s Certificate 
of Merit was presented to V. P. RUME- 
LY, vice-president of the Crane Co. 
in Chicago. He received this for out- 
standing services during the recent war 
in the field of the mafiufacture of steel 
valves for all types of naval vessels. 


EDWARD J. WENGER has been ap- 
pointed general service.manager of the 
Cambridge operations of the Hughes 
Motor Mart, De Soto-Plymouth dealers 
in Cambridge and Somerville, Mass. He 
has been in the automotive service bus- 
iness for more than 25 years. 


OGDEN C. SMITH is now service en- 
gineer with the Stone Co. in East 
Rochester, N. Y. 
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ORVILLE: WRIGHT 


Forty-five years following the 
epochal flight of the Wright brothers 
airplane at Kitty Hawk, N. C., Orville 
Wright died in his Dayton home after 
a four-day illness. He was 76. An SAE 
member since 1916, Wright served in 
high advisory capacity in both world 
wars, and was active in aeronautic de- 
velopment work in his laboratory up to 
four days before his death. 

Leaders in the aeronautic industry 
throughout the world wired and cabled 
condolences to his family and Presi- 
dent Truman said: “... Few men have 
opened up to mankind such great possi- 
bilities for an increasing better world.” 

A Guggenheim medallist, he had been 
honored by the world’s leading scien- 
tific and technical societies as well as 
by a number of the nation’s govern- 
ments for his aeronautical contribu- 
tions. 

The SAE Wright Brothers Award 
and the IAS Wright Lectures were es- 
tablished in honor of the late Wilbur 
and Orville Wright. 


RICHARD DEPEW, JR. 


A pioneer American aviator, Richard 
Henry Depew, Jr., passed away on Jan. 
28. He was 55. 

At the time of his death he was di- 
rector of domestic sales for the Frank 
Ambrose Aviation Corp. of Flushing, 
L. I, N. Y. Prior to this post he had 
been chief of the aircraft disposal sec- 
tion of the War Assets Administration 

Since becoming a licensed pilot in 
1911, Depew had flown more than 100 
types of airplane with more than 50 
types of engines. He was at the con- 
trols of the first Government mail plane 
on its initial flight at Buffalo on Apri! 
13, 1918. 


Depew joined the SAE in 1925. 


FRANK ALBORN 


Frank Alborn, former chief engineer 
of the White Motor Co., died on Jan. 3 
He had been associated with the motor 
car industry since 1902. 

He was with White from 1925 to 
1936. Previous to that he was with the 
former Locomobile Co. of Conn., work- 
ing on the development of its cars. At 
least one of these cars was winner of 
the famed Vanderbilt Cup road race for 
stock models. 

Alborn had been a member of the 
SAE since 1910. 








ur 


DT 


l€ 


.t 
»f 
Tr 





SAE TECHNICAL BOARD 
3d. C. Leder, Chairman 


W. G. Ainsley 
B. B. Bachman 
W. J. Blanchard 
L. Ray Buckendale 
J. M. Crawford 
W. P. Eddy, Jr. 
Charles Froesch 
C. E. Frudden © 
W.H. Graves . 


William Littlewood 
Elmer McCormick 
Arthur Nutt 

G. A. Page, Jr. 

D. G. Roos 

C. G. A. Rosen 


_'S. W. Sparrow * Pap 
_ W.M, Walworth - 
RL. Weider® 











| PROGRESS 


Switch to H Steels stop pertorm. 


° ance yardstick 

Reported in Survey >t, merit: 

and shortcom- 

ings of hardenability bands for steel buying tally 

up in favor of H steels. This is the conclusion of 

a survey made within the SAE Iron & Steel Tech- 

nical Committee by its Hardenability Band Sub- 
division. 

Chief points of interest coming out of the sur- 
vey are: 

* 1. Number of users in H-steel purchasing 
groups increased from 1 to 14 in the past two 
years. Some 52% of those who replied use H 
steels; 30% of the others use some form of hard- 
enability; the rémaining 18% still buy to chemical 
specifications only. 

° 2. Some not using H bands claim they’re too 
wide, although this is contrary to evidence on 
hand. About 93% of steels ordered by any method 
will be within band limits. 

¢ 3. About 60% of the H-steel users report 
they experience less rejections for surface and 
cross-sectional hardness of parts with heat- 
treating grades. 

¢ 4. Users report another advantage of H 
steels over former steels—they eliminate very 
high hardenability heats which give cracking 
troubles on critical jobs. 

¢ 5. For the heat-treating steels, 60% of users 
find less change in draw temperatures when using 
H steels. 

* 6. About 60% of the users claim less distor- 
tion and 50% experience more uniform distortion 
with H steels. 

° 7. With the exception of the 4000 series and 
5100 series steels, there are enough H steels avail- 
able to cover the demand. 
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NEW APPOINTEES TO THE SAE TECHNICAL BOARD named 
by President Pigott are (l1.to r.) top row: W.M. 
Walworth, Chairman J.C. Zeder, and D.K. Wilson; 


middle row: 
thur Nutt; bottom row: 
Frudden, and R.L. Weider. 


S.W. Sparrow, W.H. Graves, and Ar- 
Charles Froesch, C. E. 

Chairman Zeder will 
head the Board during the current year. 


The 


other new Board members were appointed to serve 
three years 


Start Standards Work 
On Insulation, Paper 


OBS of setting up both standard 

insulation-material tests and speci- 
fications for paper and cardboard re- 
cently were undertaken by the SAE 
Body Engineering Committee. 

Preliminary exploration into the 
sound-deadener material situation, from 
the vehicle engineering standpoint, re- 
vealed little scientific had been done in 
either manufacture or use of them 
According to L. M. Ball, Chrysler 
Corp., who will head up this project, 
considerable savings can be obtained 
by fearning more about acoustical ma- 
terials and by developing standard 
tests for them 

Ball expects the program to produce 
the following gains: 


1. Reduction in number and types of 
materials carried in stock; 

2. Simplification of these products; 

3. Greater production uniformity; 

4. Reduced costs. 

Body engineers on the parent coni- 
mittee are aiming for performance 
specifications for other nonmetallic 
materials — paper. cardboard, and fiber. 


_A subcommittee assigned to the job, 


under J. W. Greig, Woodall Industries, 
Inc., hopes to set up specifications with 
which the designer can select materials 
according to physical and service re- 
quirements rather than by trade name. 

The subcommittee will start with 
plain fiber board and go up through 
asphalt products. 

Liaison on both these projects will 
be maintained with W. M. Phillips. 
General Motors Corp., who is chairman 


of the SAE Non-Metallic Materials 
Committee. 
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Leder Made ‘48 Head 
Of Technical Board 


AMES C. ZEDER has been named 

chairman of the SAE Technica] 
Board for 1948. Chairman of Chrysler 
Corp.’s engineering board, Zeder has 
been a member of the SAE Technica] 
Board since its inception. He was also 
the originator and chairman of the 
SAE War Engineering Board, which 
provided much of the operating experi- 
ence upon which SAE Technical Board 
operating policies were later set up. 
Zeder succeeds retiring Board Chair- 
man A. T. Colwell. 

In addition to the new chairman, SAE 
President Pigott named eight new 
members to start three-year terms in 
1948, as called for in Board regulations. 
(The rules require retirement of one- 
third of the Board membership each 
year.) The new appointees are: 

Charles Froesch, Eastern Air Lines, 
Inc.; C. E. Frudden, Allis Chalmers 
Mfg. Co.; W. H. Graves, Packard Mo- 
tor Car Co.; Arthur Nutt, Aircraft En- 
gine Division, Packard Motor Car Co.: 
S. W. Sparrow, Studebaker Corp 
W. M. Walworth, Mack Mfg. Co.; R. L 
Weider, The White Motor Co.; and 
D. K. Wilson, New York Power & Light 
Corp. 

Board members whose term expired 
at the end of 1947 are: R. E. Cok 
Studebaker Corp.; J. H. Hunt, Genera! 
Motors Corp.; R. D. Kelly, United Air- 
lines, Inc.; C. R. Paton, consultant; 
A. W. Scarratt, International Har- 
vester Co.; Mac Short, Lockheed Air- 
craft Corp.; and T. C. Smith, American 
Telephone & Telegraph Co. 


Probe Personal Plane 
Stall Indicator Needs 


ONCERNED over the accident 

tential in stalling of light airplane 
the CAA has requested the SAI! 
(through the Aircraft Industries Ass: 
ciation) to study requirements f« 
stall-warning instrumentation for pe! 
sonal aircraft. 

Personal-airplane pilots flying by th: 
seat of theirepants say they can detec 
approaching stall condition; but recent 
tests of over 250 pilots show it isn’t so 
These results lead industry people t 
believe that all personal airplanes, no\ 
stall-proofed, may eventually be ré 
quired to fly with stall indicators a: 
standard equipment. 

Big factor in stalling seems to br: 
unfamiliarity with the airplane. Thest 
CAA-sponsored tests showed pilot 
stall much less frequently in airplanes 
familiar to them. 

SAE’s Aircraft 


Instruments Com 
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ir. 


‘ittee, chairmanned by R. L. McBrien, 


tnited Air Lines, Inc., is now develop- 


e requirements for a stall warning 


indicator for personal aircraft. The 


ynferees also are examining the possi- 
bility of using such instruments in 


commercial air transports. 


CORRECTION. . . In the ar- 
ticle “SAE Engineers to 
Probe Surface Finish Stan- 
dards, pp. 51,52 of the 
February, 1948 SAE Jour- 
nal, it was erroneously 
reported that G. Carvelli, 
Wright Aeronautical Corp., 
headed the SAE Surface 
Finish Project Committee. 
Chairman of the Committee 
is A. F. Underwood, Re- 
search Laboratories Divi- 
sion, GMC, who wrote the 
group's report to the SAE 
Technical Board. 


Announce New SAE Specs 
For Batteries, Spark Plugs 


A NEW preignition rating for ground- 
vehicle spark plugs and a revised 
attery standard recently were ap- 
proved by the Technical Board for pub- 
ition in the 1948 SAE Handbook. 

The new plug-rating practice pre- 

ribes a 17.6 laboratory engine oper- 
ted under standard conditions for the 
rating test. Here’s how the rating test 

run: 

Mixture strength is maintained to 

maximum thermal plug tempera- 
ire. Boost pressure is increased until 
charge preignites. Boost pressure 
then decreased in 1l-in. Hg incre- 
ents until the plug operates continu- 
isly without preignition. The IMEP 
value for this boost pressure becomes 
the plug rating. After-firing, says the 
recomnrended practice, should not be 
mnsidered failure. 

Engineers see this new spark-plug 
rating method as a real help to engine 
esigners. They now have a perform- 
ince yardstick to help select the right 
plug for the engine. 

Big changes in the new battery 
standard are the reduction in number 
f battery types from six to four and 
modernization of the battery test speci- 
fication. 

The four renamed SAE battery 
types, shown in Fig. 1, are the stand- 
ard, long, reverse, and motorcoach. 


MARCH, 1948 





CRC Financial Statement 


The financial report for the year ended December 
31, 1947, of the Coordinating Research Council, Inc., 
in which the American Petroleum Institute and the 
Society of Automotive Engineers each have half 
interests, follows: 

Balance Sheet for Year Ended December 31, 1947 
Assets: 


ae ne ee. ve peer es toa ws 0 3 eee oa $103,391 
PE TREES ng 5 vec ce wbecc tcc ccssecsaeses 23,554 
Deferred Charges ......... cee cc ccc seccccccees 1,452 
$128,397 
Liabilities : 
Actounts Payable ........scccccccecccsececrccens $ 8,934 
Prepaid Income .........---cseeessrccceceoeeces 9,364 
ES EE A re ee eee 110,099 
$128,397 


Statement of Income and Expense for Year Ended 
December 31, 1947 

































































Income: 
American Petroleum Institute..................+. $ 35,000 
Society of Automotive Engineers................- 35,000 
Military Services, Received and Accrued.......... 27,617 
Transfers from Restricted Funds................- 24,387 
eo catohhe es tae han te ame. eh 6,512 
$128,516 
Expense: 
DE tary BErvices on cscs. cc ccqeeecessvcceeeecses $ 20,897 
Coordinating Fuel and Equipment Research....... 70,721 
Coordinating Lubricants and Equipment Research. . 15,848 
Equipment Advisory Committee............----+5 467 
$107,933 
Income less Expense..............-..-.--.++: $ 20,583 
A 
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Fig. 1 — These four battery types are included in the revamped SAE Battery Standard that will 


appear in the 1948 SAE Handbook 
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SAE Gets Big Aero Standards Job 





In New Air Force-Navy-Industry Accord 


Society Assignment Covers Standards 
For Engine, Propeller Utility Parts 


ECENT industry-military agreement 
to switch the standards-making job 
for airplane engine and propeller utility 
parts from the Air Force and Navy to 
SAE promises to boost military pro- 
peller and engine-building efficiency. 

New engine and propeller utility 
parts standards will now be developed 
by an SAE committee composed of 
men from both industry and the Air 
Force and Navy. The new standards 
are expected to eliminate much paper- 
work, time loss, material waste, and 
rejection because of poor fabrication. 

Industry and the Services see the 
new arrangement as basic to a sound 
standards program. It gives full con- 
sideration both to engineering-manu- 
facturing problems and to military tac- 
tical and supply matters. 

Industry engineers serving on the 
Committee will provide the technical 
know-how. They know how the part is 
used, what the shop must know to 
make it. They also can keep standards 
abreast of technical progress. Com- 
mittee members from the Services 
have the knowledge needed to prevent: 

1. Unwise use of critical materials. 

2. Unnecessarily specialized produc- 
tion tooling which would hamper ex- 
pansion of production in case of emer- 
gency. 

3. Design features which would com- 
plicate field maintenance or require 
too-special mechanics’ tools. 

4. Other design features that would 
complicate problems of logistics, main- 
tenance, or operations. 

The SAE standards will 


identify 


completely in one document utility 
parts such as nuts, bolts, pipe fittings, 
and hose clamps. Each standard wil) 
be printed on vellum from which blue 
prints or ozalids can be made directly. 
It will be assigned an AN number in 
the AN 9000 to 9999 series, set aside 
for the utility parts program. 

SAE will publish and distribute 
copies to industry and to the Aeronau- 
tical Board Working Committee. The 
WCAB then will distribute them to 
military maintenance and supply or- 
ganizations. 

The agreement affirms continued 
usage by both the Services and in- 
dustry of SAE Aeronautical Material 
Specifications covering materials and 
processes for engines and propellers. 

The Society’s agreement stemming 
from the industry-military agreement 
calls for reorganization of SAE Com- 
mittee E-25, Standard Parts. Now that 
all military engine and propeller parts 
formerly developed by the Services fall 
under SAE aegis, the Committee’s pro- 
gram will be sharply stepped up. 
Drafts for 75 parts standards are al- 
ready on the agenda. 

Committee membership is being ex- 
panded to include Air Force and Bu- 
reau of Aeronautics personnel. J. D. 
Clark, Navy Bureau of Aeronautics, 
takes over the chairmanship. W. P. 
English, Ranger Aircraft Engines, be- 
comes vice-chairman. 

Serving with Chairman Clark and 
Vice-Chairman English on the Com- 
mittee are: W. B. Billingham, Hamil- 
ton Standard Propellers; W. F. Bur- 
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SAE's Aeronautical Standard Parts Committee, at its 


first meeting in New York on Feb. 18, laid the ground- 


work for its extensive 


standards program covering en- 


gine and propeller utility parts 
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SAE Committee E-25 





J.D. Clark, 
Chairman 





W.P. English, 
Vice-Chairman 


rows, Aircooled Motors, Inc.; G. N. 
Cole, Pratt & Whitney; H. W. Epler, 
Lycoming Division, Aviation Corp.; 
G. M. Garcina, Allison Division, GMC; 
A. E. Gibson, Packard Motor Car Co.; 
W. D. Hazlett, Aeroproducts Division, 
GMC; R. L. Keene, General Electric 
Co.; M. E. Mills, Wright Aeronautical 
Corp.; F. H. Norriss, Westinghouse 
Electric Corp.; and J. B. Reese, Cur- 
tiss-Wright Corp., Propeller Division, 


and VE. Newman, Air Materiel 
Command, 
The SAE Aeronautical Materials 


Specifications Subdivision and its com- 
modity committees, headed by J. B 
Johnson, Air Materiel Command, will 
continue at its present pace. 





Journal Index 


A complete index 
ing the twelve 1947 is- 
sues (Vol. 57) of the | 
SAF Journal will be | 
available to members and 
subscribers free upon 
request as soon as the | 
typesetters' strike has 
been settled. 
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Describes Building 
Of Roads Old and New 


by C. W. SISSMAN, JR., Field Editor 

SALT LAKE CITY Group, Dec. 8 - 
George H. Gearhart, of Robinson Ma- 
chinery Co., told Section members at 
this meeting how Old World engineers 
built ancient roads and described some 
of the problems ahead of modern high- 
way builders. By today’s standards, he 
said, some of the ancient Amorite, 
Egyptian and Roman roads would 
probably cost about $200,000 per mile, 
with their four carefully-planned lay- 
ers of well-laid material. 

These first roads, he said, were made 
by excavating a trench the entire 
length and width of the road, then 
placing four layers of material in the 
trench to give it a thickness of about 
i ft. The layers were large flat stones 
set in lime mortar; small broken 
stones mixed with lime; still smaller 
stones, gravel and lime; and a pave- 
ment of irregular stones about 6 in. 
thick, closely joined and carefully 
fitted. 

Most amazing example of road en- 
gineering on this Continent was that 
built by the Incas- 4000 miles long 
across the roughest terrain in the 
world. It was 25 ft wide, and had sen- 
tries located along it so that messages 
ould be transmitted along the entire 
{000 miles in only 6 hr, 

Road development in this country 
really began with the start of mail 
service, but the nineteenth century saw 
the first organized attempt to improve 
wagon trails. The Federal Government 
was in the picture by 1916, but auto- 
mobiles have progressed at a much 
faster rate than highways, and as late 
as 1938 only 33 states had organized 
State highway departments. 

The “road building today” phase of 
Gearhart’s paper was a cross-section 
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of development of construction equip- 
ment. The steam shovel was too cum- 
bersome and expensive to be of value 
in cross-country road construction 
the dump wagon and road hone or 
grader were greater improvements. 
The elevator grader of 1893 could al- 
most build a road alone. Wheeled 
scrapers helped straighten roads and 
level off grades. Dirt-moving costs 
have been slashed by wheel and track- 
type tractors with gasoline and diesel 
engines, improved scrapers that would 
dig and haul, and time was cut by im- 
provements in power shovels, off-the- 
highway dump trucks, and wheel-type, 
self-propelled scrapers with improved 
diesel engines. 

Further development of earthmov- 
ing equipment is essential, Gearhart 
said, to offset ever-increasing costs of 
labor and material. Future highway 
construction offers a challenge not only 
to the equipment engineer, but also to 
the engine and power-application en- 
gineer. 

A film called “Highway Ahead” 
showed examples of our finest turn- 
pikes and express highways, and indi- 
cated what this country’s motor high- 
ways should have in the way of turns, 
lighting, safety devices, and so forth. 


Suspension Expert Describes 
Basic Car Springing Problems 
by WARREN HASTINGS 
CANADIAN Section, Nov. 19- Im- 
provements still to be made in suspen- 
sions are of much less significance than 
strides already made, R. R. Peterson 
claimed at this meeting. This is attest- 
ed to, he said, by the universal acclaim 
with -which suspension circles greet 
any small change in tire pressure. 
Peterson, who is on the staff of 


Field tditor 
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FETINGS 


Chrysler Corp’s Vehicle Suspension Lab- 
oratories, analyzed the basic vibration 
problems confronting suspension en- 
gineers concerned with bringing about 
comfortable ride motions and avoiding 
or suppressing uncomfortable motions 


Resonance, he said, is a quite toler- 
able motion when it consists of a sine 
wave motion at about 60 cpm. When 
road excitation frequencies are much 
higher than the natural frequency ol 
the system, as they usually are, a min- 
imum response occurs. When road 
waves capable of exciting basic ride re- 
sonances, equal to those of the system 
occur, a violent resonance results. Once 
started, the simple system tends to 
continue oscillating indefinitely, neces- 
sitating a damping device to dissipate 
energy introduced by road excitation 
With fluid damping supplied by modern 
shock absorbers, the motion retains its 
basic sine wave character, amplitudes 
are reduced and the number of oscil 
lations from a single impulse min.- 
mized. The softer the springing, the 
greater the resonant amplitude for a 
given excitation, and the greater the 
importance of damping. 

The front and rear sprung car has 
two other degrees of freedom — pitch 
and roll. Pitch is customarily mini- 


mized by springing the front end more 


softly, with a lower natural frequency 
than the rear, so that when an isolated 
road bump strikes front and rear 
wheels in quick succession, the reat 
end oscillations catch up with the front 
and the body levels off. With sufficient 
and carefully adjusted damping, Pet- 
erson said, a modern car sprung with 
about 10 in. static deflection front anc 
% in. rear will possess a very agreeable 
level ride for most road conditions 
Bounce will be almost flat, pitching 
motions held to a minimum, and both 
frequencies close to 60 cpm. 
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Right and left springs give the car 
its third degree pf freedom, roll. Roll 
frequencies of 60 C are not feasible. 
Soft lateral springing would give too 
much roll on turns. Peterson pointed 
out that a car sprung softly enough to 
give reasonably low bounce and pitch 
frequencies has to bestiffened up in 
roll, by means of roll stabilizers, or 
swaybars, inactive in bounce and 
pitch but opposing roll motions. Just 
enough stabilizer action is needed to 
prevent excessive roll on turns; too 
much leads to hard-frequency roll mo- 
tions, particularly on fairly rough 
roads. Another more difficult answer 
is better mass distribution around the 
roll axis, example of which is the cur- 
rent trend toward wider body shells. 

There are motions other than the 
three primary ride motions; for in- 
stance, small road irregularities place 
springing solely on the tires, and cause 
the body to oscillate at a natural fre- 
quency of about 2Uu0 cpm. But new 
extra-low-pressure tires reduce this tire 
harshness remarkably by increasing 
static deflection. 

Wheel hop (vertical oscillation in an 
independent suspension) and tramp 
(one degree of freedom in a solid ax'e 


suspension} occur in the vicinity of 
600 cpm. Combined 
with other secondary system vibra- 


tions, they direct!y and indirectly ex- 
cite a whole family of low amplitude, 
high frequency motions, collectively 
called “the shakes.” Shake motions 
are hard to deal with because, Peter- 
son explained, often the soft mounting 
necessary to give low natural frequen- 
cies is not possible. Only expedient is 
the poor one of attachments stiff 
enough to bring about natural fre- 
qeneies higher than the exciting fre- 
quencies. 

Shock absorbers give a fair amount 
of damping for wheel hop and tramp. 
although secondary damping hasn't 
nearly the effect of primary damping. 
Extra-low-pressure tires are  partic- 
ularly successful in reducing shakes: 
even a small reduction in natural fre- 
qency of the secondary masses has a 
large advantage. 


Points Direction 
For Sludge Cure 


by A. M. WATSON, Field. Editor 


SOUTHERN NEW ENGLAND Sec- 
tion, Feb. 4 — Eighty-five Section mem- 
bers braved a Connecticut blizzard to 
welcome SAE President R. J. S. Pigott 
and to hear H. C. Mougey, technical 
director of General Motors Research 
Laboratories, speak on “Sludge and 
Varnish in Automotive Engines — Their 
Cause and Cure.” 

Sludge and varnish in automobile 
engines, Mougey said, may be classified 
as: 

1. Low temperature sludge, largely 
caused by water formed by burning 
gasoline; 

2. Intermediate temperature sludge, 
from certain materials present in some 
gasolines; 

3. High temperature sludge, from 
oxidation of oils not sufficiently re- 
sistant. 

The four factors that influence these 
three kinds of sludge are engine design, 
operating conditions, gasoline, and 
lubricating oil. 

Designs produced by automobile en- 
gineers for large production must be 
able to operate under a wide variety of 
operating conditions. The car owner, 
too, must consider his operating condi- 
tions. Steps may have to be taken to 
cause the engine to operate at a higher 
temperature, if water is condensing in 
the crankcase or if the gasoline con- 
tains too much of the materials that 
condense on cylinder walls and then 
oxidize or polymerize to form oil- 
insoluble products. 

It may be difficult, Mougey pointed 
out, to do much about improving gaso- 
line quality until present problems of 
production and distribution are solved. 

Also difficult is the problem of deter- 
mining which type of sludge causes 
the most trouble, or to which of the 
four factors involved belongs the main 
responsibility for sludge. However, 
much has been learned during World 
War II through cooperative efforts on 
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the part of the oil and automotive jp. 
dustries. A continuation of this ¢9. 
operation, plus a proper understanding 
of these seven various factors, will, he 
feels, make it possible to obtain goo, 
service results over the entire range 
of operating conditions normally ex. 
perienced. 


BCU Students Speak 
At First SAE Meeting 


by JOHN B. TOMPKINS, Field Editor 
BRITISH COLUMBIA Group, Jan. 12 
Student activities got the spotlight at 
this meeting when the Society’s new 
group enrolled at the University of 
British Columbia held its first monthly 
meeting of 1948 in Vancouver’s Hote] 
Georgia. Chairmanned by UBC’s young 
and able Prof. J. R. W. Young, the en- 
gineering student speakers discussed 
problems found in British Columbia's 
basic agricultural and pulp and paper 
industries. “Social period’ hosts were 
Vancouver’s Truck Parts & Equipment 
Ltd., and Truck Tires & Recapping 
Ltd. 

The first student speaker, D. W 
Richardson, discussed power spraying 
and dusting, herbicides and fungicides 
He showed pictures depicting various 
types of power sprayers and equip- 
ment, including a flame unit developed 
by Pest Control, Ltd. 

Second speaker, R. L. I. Fjarlie, gave 
an excellent account of the investiga- 


SOUTHERN NFW FNGLAND. Left 
(1. to r.): Section Chair- 
man Richard C. Molloy, SAE 
President R. J. S. Pigott, 
and W.P,. Fddy, Jr., at the 
Feb. 4 meeting. Above: FE. 
A. Ryder, past SAE vice- 
president, and technical 
chairman for the meeting, 
with Speaker H.C. Mougey 
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SOUTHFRN CALIFORNIA. George James, president 


of Reaction Research Society, 
y-2 and Wac Corporal rockets 
5 meeting. Speaker Edward 


tional work done on the Alberni Canal 
on t west coast of Vancouver Is- 
land) prior to the installation of a 
large pulp mill. The investigation con- 
erned disposal of effluent from the 
processing of pulp wood into the Al- 


berni Canal safely, to avoid harmful 
effects on the fish in those waters. 
Fjarlie showed slides of the scale 


model constructed in an exact duplica- 
tion of the natural canal devised to 
accelerate the project. He reported 
findings which indicated the impossi- 
bility of discharge of the effluent into 
the canal from the sulphate plant. The 
result was a recommendation for 
changeover of the mill from sulphite 
to sulphate. 

Also included was a demonstration 
on a new tape-type recorder manufac- 
tured by Schroter Electronic, Ltd. 


Evaluates Methods 
To Augment Thrust 


by ROBERT V. LINDBERG, Field Editor 


SOUTHERN CALIFORNIA Section, 
Feb. 5— Over 700 members and guests 
attended this Aircraft Powerplant din- 
ner meeting devoted to turbojet im- 
provements and rocket performance. 

Technical Chairman Melvin N. Lefler 
introduced the principal speaker, Ed- 
ward Woll, an authority on aircraft- 
type gas turbines, in charge of combus- 
tion research activities for General 
Electric Co., and the discussion panel: 
Dr. W. Redding, technical director of 
North American Aero Physics Labora- 
tory; Wilbur Crater, combustion engi- 
neer for Northrop-Hendy Co.; Harold 
Luskin, research engineer, and Carl 
Weise, head combustion engineer, both 
of Douglas Aircraft Co., Inc. 

Lefler outlined a brief history of 
turbojet devices, including their first 
known beginning in 150 B.C., first pat- 
ent by English inventors in 1791, 
Lake’s development in 1909, up to the 
railway gas turbine in 1936, which 
developed 50,000 rpm at 930 C. 

Woll, who prepared and _ deliv- 
ered a paper entitled ‘“‘Turbojet Engine 
Performance Characteristics with Ref- 
erence to Methods of Augmentation,” 
explained the obvious military desir- 
ability of turbojet propulsion, coupled 
with the need of a solution to its dis- 
advantages in take-off, acceleration, 
and lack of maneuverability at high 
altitudes. 
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commenting on 
during the Feb. 
Woll is seated 


“It is mandatory that the useful 
range of the turbojet be expanded so 
that it more than just fulfils military 
applications where high speed is essen- 
tial,’ Woll said. “This can be done by 
augmenting thrust several different 
ways: 

“1. Engine overspeed; 

“2. Water injection at the compressor 
inlet or into the combustion chambers; 

“3. Injection of a refrigerant such as 
ammonia or carbon dioxide at the com- 
pressor inlet; 

“4. ‘Bleed-burn’ cycle; 

“5. Reheat cycle or tailpipe burning; 
or 

“6. Combinations of these schemes.” 

Operational limitations and compli- 
cations of the first four methods were 
pointed out with diagrams and experi- 
ence charts. Attention was directed to 
the fifth as “the most practical’ 
method, where “the lowest specific fuel 
consumption commensurate with the 
high thrusts” at higher altitudes are 
found. Several charts and diagrams 
were shown to prove visually the point 
and photographic slides were projected 
showing the reheat burner in sopera- 
tion. “Daytime operational tests with 
a 6-ft tailpipe burner 26 in. in diameter 
burns 14,000 Ib of fuel per hr with no 
visible flame,” he said. 

Concluding, Woll explained that “the 
augmentation methods mentioned are 
simple and direct ways to obtain in- 
creased thrust without resorting to the 
development of new engines.” Further 
usage of these improved methods de- 
pends on progress in the field of high- 
temperature metallurgy. 

Discussion centered on altitude per- 
tormance of tailpipe burning and in- 
stallation maintenance problems posed 
by Crate and Weise. Woll agreed that 
altitude performance on installations 
similar to tailpipes tested at sea level 


were 60% as effective, but said that 
“at high flight speeds the pressure 


ratio increases as flight speed is ac- 
celerated.” 
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“Comparison curves of thrust piston 
turbosupercharger engines with turbo- 
jet show them to be on par at altitudes; 
reheat produces the increased thrust 
desired,” he said, explaining that the 
reheat burner at present is intended 
for take-off, but with considerable de- 
velopment necessary before complete 
efficiency is attained. Installation 
maintenance problems of handling 
2700 F temperatures which occur at 
30% augmentation and above “will be 
solved in time,” Woll said; stainless 
steel, air cooling, and ceramic coating 
possibilities are now being improved 

Open meeting question of general in- 
terest concerned temperature lubrica- 
tion and metallurgy questions. Woll 
said that jet bearings usually are anti- 
friction type, generally air-stream 
cooled with kerosene or even hydraulic 
fluid as lubricant. 

George James, president of the Re- 
action Research Society, gave a run- 
ning comment _on color films of Ger- 
man V-2 rockets — which, he said, often 
did considerable damage to German 
territory because of lack of launching 
control. 

James discussed possible mail deliv- 
ery by V-2 rockets between Los An- 
geles and San Francisco, whereby at 
a cost of $1 per oz deliveries could be 
made in 10 min with perhaps 45 min 
total elapsed time between mailing the 
message and its receipt. However, he 
remarked drily, two or three days 
probably would be needed to collect the 
required minimum of 25 lb. 

Explaining the Wac Corporal U. S. 
Army movies, James reported that 
“they traveled 43 miles with a 25-Ib 
payload at a speed of 500 to-1000 fps,” 
had a “diameter length ratio of 1 to 
12 in.,” and were 30 ft long. 

Films were also shown of the Re- 
action Society's experiments in nearby 
desert areas, and mention was made of 
the U. S. Navy’s 230-mile-range Nep- 
tune Rocket — scheduled for firings this 
summer. 
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Marine General Urges 
Engineers’ Cooperation 


by HYMAN FELDMAN, Field Editor 


WASHINGTON Section, Jan. 13 —- Au- 
tomotive engineers were urged to con- 
tinue to bring new ideas to the atten- 


tion of the Armed Forces when 
Brig.-Gen. Fred S. Robillard of the U. S. 
Marine Corps spoke at this meeting. 
He emphasized particularly the impor- 
tance of pre-planning and combining 
ideas. 

Robillard told of the development 
of landing craft by the Armed Forces. 
The first type used by the Navy was 
the 50-ft Motor Sailor, a boat able to 
hit the beach at 7 knots. An anchor 
had to be thrown out before the beach 
was reached so that the boat could be 
winched off the beach after unloading. 
Robillard described the Beetle Boat, 
Amphibious Tank, ‘“Y-Boat,’”’ 38 and 40 
Tank Lighter, and the Higgins boats. 
Alligator boats were first designed for 
rescue work in the Everglades, but of 
100 Alligators used during the initial 
landing at Guadalcanal, only three 
were able to return to the transports 
after a trip to the beach. 


Suggests Fuel Consumed 
As Maintenance Criterion 

by KENNETH G CUSTER, Field Editor 
COLORADO Group, Jan. 27 — ‘Users of 
diesel engines are primarily interested 
in horsepower hours produced” accord- 


ing to J. A. Watts, application engineer 
for Cummins Engine Co., Inc. 

Speaking before a joint SAE-ASME 
meeting, Watts said: “Underpowered 
vehicles are becoming passé. Some 
states are even requiring that each 
vehicle have a definite performance 
ability. Instead of the trend being to- 
ward smaller -engines, it is toward 
larger units. For some time this has 
been the trend in the West, and now 
the Eagt is rapidly changing. The need 
for extra performance in congested 
areas and the need to maintain higher 
over-the-road speeds regardless of ter- 
rain has greatly influenced this trend. 
Equipment that is becoming larger and 
that will run at least 100,000 miles a 
year makes good engineering design 
and proper maintenance economical 
and logical. 

“Down time is the most important 
factor to be considered in any mainte- 
nance program. Specifications on en- 
gine rebuilding that will determine re- 
building procedure, as well as when 
parts need to be replaced, becomes an 
important factor in maintenance. An 
accounting system of checks and con- 
trols becomes a responsibility of the 
owner. A program of periodic and pro- 
gressive maintenance is important and 
must be faithfully followed if down 
time is to be kept at a minimum. 

“A motor’s efficiency is influenced by 
losses. A constant check on all acces- 
sory equipment such as fuel pumps, 
cooling equipment, air cleaners, and oil 
filters, as well as exhaust back pres- 
sure, can increase horsepower out of an 
engine by as much as 22%. A 10% 





COLORADO. 


Speaker John Watts (left) and Section 


Past-Chairman Lars 0. Prestrud, both of Cwnrins, 
inspecting one of Cummins' diesel engines at the 
Jan. 27 meeting 
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loss of power for each 10 F increase jy 
engine temperature on a diesel motor 
makes the problem of cooling very im. 
portant. A selection of transmission 
with proper speed ratios can. also adi 
10% to the efficiency of a unit” 

Watts projected the possibility of , 
maintenance schedule based on vehicle 
fuel consumption rather than hours or 
miles. This type of schedule is possible 
and very logical, because it overcomes 
the big factor of varying loads and 
speeds. Establishment of check points 
based on gallons of fuel consumed 
gives the necessary periods of mainte- 
nance that will anticipate part failures 
and prevent emergency failures. Main- 
tenance schedules have been estab- 
lished for engines that are new until 
they must be completely rebuilt. Re- 
building generally is needed after 50,- 
000 gal of fuel have been consumed. 

Watts’ discussion was followed by a 
demonstration by Roy O. Schiebel, dis- 
trict manager of Magnafilux Corp., on 
the detection of fatigue cracks in metal 
parts. A tour of the new Cummins ser- 
vice shops in Denver, and a picture 
showing a new 500-hp experimental 
truck being tested on the Minnesota 
Iron Mines, completed the joint pro- 
gram. 


Wide-Range Improvements 
Seen for Future Trucks 
by HAROLD B. FRYE, Field E 
CINCINNATI Section, Jan. 26. — “Good 
Roads and Highway Transport Make 
Possible the American Standard of 
Living.” Under this title, Fred B 
Lautzenhiser of International Har- 
vester Co. described the vital role of 
motor transport in the American econ- 
omy, and made some predictions. 
Highway transport will continue to 
be basic to all other forms of transpor- 
tation, he feels, because of its flexibil- 
ity and adaptability that cannot be 
matched by any other torm. 
Generally, he predicted, the new 
trucks that emerge (after production 
requirements ease up, plant, machine 
tool, and manufacturing facilities are 
rehabilitated, and new designs tested) 
will be lighter but stronger and more 
durable, giving greater payload for a 
given gross weight and lowering op- 
erating cost and minimizing repair 
time. Improved relation of loading 
space to axle location will give better 
load distribution. There will be better 
balance and driver handling, and bet- 
ter-equalized tire loads and tire wear 
that will conserve rubber. 
Higher compression ratios and other- 
‘wise improved engines will take ad- 
vantage of the antiknock qualities of 
the new fuels, and give a greater ratio 
of power to gross vehicle weight, im- 
proved performance, and economy in 
labor and maintenance costs for power- 
plants. 
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SAE Section Chairmen’ 


Shown at right are Section Chairmen 
Clark E. Smith of Salt lake City, G. 
waine Thomas of Western Michigan, and 
Robert Kinnebrew of Philadelphia 


'SMITH 
| _.. of Salt Lake City 
Clark Edwin Smith began his active 
i mechanical career at the age of 14 
Iwhen he repaired Model T’s and trac- 
tors for neighbors when he wasn't 
working on his father’s farm in South 
Dakota. At 18 he left the farm and 
i<tarted work in a public garage as a 
; mechanic. 
One thing led to another,eand Ed 
‘ound himself in Omaha where he spent 


Several years doing automotive elec- 


© trical and engine rebuilding work. In 
' 1931 he joined Burlington Transpor- 


"tation Co., and some* years later be- 
» came foreman at the Omaha shops. 


In 1935 he was transferred to Salt 


3 Lake City, and placed in charge of 


' maintenance for the company’s West- 
'ern Division. Since then he has been 
' active in pioneering diesel engines for 
use in large intercity buses, and has 
run many tests to prove new ideas and 
changes of design made by large bus 
manufacturers. ‘ 
His hobby, like his work, is mechan- 


© ical, and he spends many hours with 
| his lathe in the basement. 


Since Ed joined the Salt Lake City 
Group in 1945 he and his ever-present 
cigars have been an active part of the 
Group 

by C. W. Sissman, Jr., Field Editor. 


THOMAS 
.... Of Western Michigan 


G. Waine Thomas has been an SAE 
member since 1918, and was treasurer 
of the Section for two years. He is a 
director of the Internal Combustion 
Engine Institute and an alternate 
member of the Continental Engineer- 
ing Council. 

Thomas came to Continental Motors 
Corp. shortly after Pearl Harbor, and 
spent 2% years at its Detroit plant 
working on tank engines, helping to 
develop the famous R-975 radial, 450- 
hp, aircooled engine that powered 
nearly 50,000 tanks that saw combat 
duty. 

The Army borrowed him for over a 
year to serve the Ordnance Depart- 
ment as civilian chairman of its Engine 
Committee. 

Before he came to Continental, 
Thomas was chief engineer of Mack 
Mfg. Co.’s Light Truck Division, and 
was chief engineer of Reo Motor Car 
Co., where he served for 12 years. He 
was also chief engineer for Duplex 
Truck Co., designer for Apperson Bros. 
Motor Car Co., and was with Racine 
Engineering Co., consultants specializ- 
ing in farm tractors. 

-~ by George E. Dake, Jr., Field Editor 








KINNEBREW 
_ of Philadelphia 


Bob Kinnebrew is a congenial south- 
ern gentleman from Georgia, and the 
live-wire branch manager of White 
Motor Co.’s Philadelphia office. 

His studies at Georgia Tech were in- 
terrupted by the war and service in 
the Army Air Forces as a lieutenant 
pilot, but he returned to complete them 
in 1921 and get his BS in mechanical 
engineering. 

No “rambling wreck,” he has risen 
fast in White’s Sales organization since 
1922, when he started in the Nashville 
office. His eminence as a salesman 
brought him a branch managership, 
then a transfer to Washington and 
finally to Philadelphia. 

by A. M. Miley, Field Editor 





Also to be expected are automatic 
_ transmissions, wide-base rims, and a 
' simplified and more uniformly pro- 
" gressive range of tire capacities. 

In addition, he said, there are some 
new features, systems and principles 
not yet used to any great extent that 
may appear. And there are improve- 
ments that can be made on existing 
designs. 

Cooling systems should function in 
‘response to actual requirements. De- 
mand, he said, is probaoly more vari- 
/able than that on the generator, and 
"potential power saving greater. Fu- 


' ture answer may be the variable pitch 


| fan or the magnetic or eddy current 
fan drive. 


3 MARCH, 1948 


All-synthetic rubber, 100,000-mile 
tires can be expected in the not-too- 
distant future, according to tire manu- 
facturers. Also on the possible list are 
surge tanks and pressure cooling; a 
central tire. inflation system; air 
clutches; built-in air conditioning; 
plastic cab noses; aluminum for wheels 
and axle housings; improved chassis 
springs; torque converters, power 
steering; highly specialized truck and 
tractor-truck models for special uses. 

Additionally, almost certain to be in 
general use sooner or later are two- 
way radio; polarized headlighting; ball- 
loaded bushings; speedometers that 
tell drivers when to shift; an an- 
thropologically correct, floating driv- 
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er’s seat; an SAE standard practice 
safety fuel supply tank that can’t 
explode; adjustable fifth wheels to en- 
able instantaneous shifting of load be- 
tween tractor front and rear axles 
Design will have to be functional: 
Good for the intended job and eco- 
nomical to suit the owner; safe, easy 


to handle and good in performance 


and ride to suit the driver; and ac- 
cessible and simple to maintain to sat- 
isfy mechanics. Price may become less 
important to the purchaser than func- 
tional design. 

International Harvester sponsored 
the pre-meeting refreshment program 
Meeting was held at the headquarters 
building of the Engineering Society 
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HIGHER OCTANE FUEL 
RaAiSES ENGINE COST 


by ARNOLD R. OKURO, Field Editor 
NEW ENGLAND Section, Feb. 3- 
SAE’s president for 1948, R. J. S. 
Pigott, was principal speaker at this 
record-attendance meeting. Continued 
interest in the student activity program 
conducted by the Student Committee 
and supported by individual members 
was indicated by the presence of faculty 
members and student guests from 
Wentworth Institute, Tufts College, 
Harvard University, and Franklin 
Technical Institute. 

Harold P. Davis, Jr., mobile tele- 
phone service engineer for Bell Radio- 
Telephone, presented a slide film show- 
ing the application of radio telephones 
in mobile units. This phase of commu- 
nication, while not entirely new, is 
being expanded for commercial service, 
and at present permits two-way con- 
versation between a subscriber station 
and vehicle operator, and a one-way 
signal from the station to the vehicle 
operation—who will then call back 
from the nearest telephone. 

Harry Stanton presented 
cast,” featuring highlights 
nual Meeting in Detroit. 

Norman G. Shidle delivered a mes- 
sage from secretary and general man- 
ager John A. C. Warner, and described 
the editorial expansion program, 

President Pigott spoke on “Develop- 
ments in Fuels, Lubricants, and Lubri- 
cation,” pointing out that recent over- 
emphasis on octane rating disregards 
the cost involved, and ignores possible 
gains in efficiency through other chan- 
nels. There are engines designed now, 
he said, that would be satisfactory for 
passenger service at compression ra- 
tios of 7.5 or 8 to 1, using something 
like 88 to 93 Research. These designs 
show economy gains of a possible 25% 
at 8 to 1, 40% at 12.5 to 1- gains ex- 
ceeding the cycle gain in efficiency be- 
cause of subsidiary effects. Higher 
bmep produced makes possible a 
smaller engine, that cuts breathing and 
mechanical losses, and lower dilution 
with products of combustion raises 
part-throttle efficiency. 

There will be, he feels, a. moderate 


his ‘“News- 
of the An- 


rate of increase in compression ratio 
and octane rating for the next two or 
three years, depending on the ability 
of the petroleum industry to supply 
the right fuel. Highest ratio for a year 
or two probably will be 8:1. Meanwhile, 
gasoline research aims as much at im- 
proving other qualities (such as vola- 
tility and stability) as at raising octane 
number. 

Internal combustion engines have ex- 
posed lubricants to high temperatures, 
combustion by-products, road dirt, and 
a number of other factors that have 
steadily increased lubrication problems. 
Synthetic lubricants can be made with 
“viscosity indexes of 150 and better, but 
are still deficient in some properties, 
and cost about three times as much as 
high-grade petroleum oils. 

Developments forced during the war, 
Pigott said, have been good but not 
miraculous. Advances in quality and 
performance have been accelerated. 
Commercial production of the gas tur- 
bine is, in his opinion, the major devel- 
opment other than atomic fission. If 
the gas turbine were to replace the re- 
ciprocating engine to a large extent, he 
said, the need for high octane gasoline 
would disappear. Gas turbines pose no 
new lubricating problems, but extend 
two of them — temperature and speed. 

Other conditions would be simplified, 
because lubrication is not carried on 
in the presence of combustion and com- 
bustion products. 

He urged designers of gas turbines 
to consider designing for normal fuel 
oils, and to “remember in packing their 
hell-fire pinwheel in small space, that 
all organic liquids break down by 650 F, 
and therefore the lubrication system 
should not be treated as a hit-or-miss 
auxiliary service, as it was in the re- 
ciprocating engine.” 


EFFICIENT FARMING OWED 
To TRACTOR REFINEMENTS 


by PETER P. POLKO, Assistant Field Editor 
CHICAGO Section, Feb. 10- The farm 
tractor industry’s responsibility of 
manufacturing machines the farmer 
wants and needs to improve his pro- 
duction was recognized about 5U years 
ago, but not until after World War I 








CHICAGO. Past-Chairman 
W. H. Oldacre (left) 
accepting a certifi- 
cate from James T. 
Greenlee, chairman for 
1944-45 
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did developments in tractors reach the 
stage where mechanical farm Dower 
began to meet needs of farmers outgiq, 
the grain-growing areas. 

Speaking at this Section’s tractor 
industrial power, and diesel engin 4 
meeting, Lloyd F. Overholt, chief engi. tae 
neer of International Harvester (), rm 
Mechanical Research and Developmen 
Division, told of developments in tra. 
tors since the early days of the century 
when tractors were large, heavy, sjoy. 
moving machines useful for pulling 
large gang plows, heavy road machin. 
ery, and combines, and for driving 
threshing machines. These tractoy 
were expensive to purchase, and thei 
cost of operation and up-keep were » 
high that only farmers operating on, 
very large scale could afford them. 

Developments were rapid, howeve 
with the trend toward smaller, mor 
efficient vehicles, provided with full 
enclosed power trains, more effectiy 
air cleaners for engines — resulting in 
longer productive life. 

In 1924 the “Farmall” type tractor 
was introduced to the market, marking 
the beginning of a new era in fam 
tractor design and utility. It provided 
a machine useful in grain-growing 
areas as well as areas devoted largely 
to row crops. _ 

Today’s farmer has his choice of an 
assortment of tractors suitable for 
practically any size farm -—from the 
very largest with thousands of acres 
down to the garden-size farm of a few 
acres. Rubber tires, improvement in 
power trains, and a wider selection of 
operating speeds, and possibility of hy- 
draulic torque converters are increas- 
ing tractor efficiency constantly; and 
noise, vibration, discomfort, and rough- 
ness are under attack in efforts to im- 
prove driver efficiency as well. Eventu- 
ally the engine in the farm tractor will 
be as smooth and quiet as an automo- 
bile engine with the same number of 
cylinders. Improvements will come 
through refinements in combustion con- 
trol, reduced weight in moving parts 
changes in bore-stroke ratio, and 
where tractor design permits, applica 
tion of rubber mountings. 

It is conceivable, Overholt said, that 
the tractor of today will lose its iden- 
tity in the tractor of tomorrow, ani 
that the tractor of the future will be 
a highly flexible unit with the features 
needed to accommodate a multiplicity 
of special machines and farming tools 

A. W. Scarratt, formerly vice-presi- 


dent of engineering and patents for 
International Harvester Co., expressed 
his belief that the major effort to re 
duce tractor size was made during the 
period 1920 to 1925; subsequent tractor 
engineering has been engaged princi 
pally in refinements. 

W. H. Worthington, of John Deere 
Tractor Co., said that there are three 
major considerations involved in pres- 
ent-day farm tractor design: safety 
utility, and economy. 
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Torsional Springing 
Advantages Outlined 
y ROBERT BEST, Field Editor 

BUFFALO Section, Jan. 22 -— Advan- 
rages of torsional springs were out- 
n it this meeting by Ellsworth C. 
Boeck, president of the Truck Equip- 
ment Co., Ine. 

Torsional springs, he pointed out, 
form the only suspension system that 


suspends by hanging. Structurally, 
they are the most efficient, since more 
spring may be secured from a pound 
of material than by any other method. 
They are not restricted as to choice 


of material since steel, rubber, and 
other materials may be used. 

All changes in pivot positions are 
ontrolled by the torsion rod _ re- 
sistance. As the axle gets closer to 
the body, resistance progressively in- 
creases, SO that it is impossible for the 


© spring to bottom. No bumpers are 


= needed 


In addition, lateral flexibility is pro- 


' vided in the link mechanism so that 


Lie Ns. 


} 


lateral thrust is imparted to the 
vhen one wheel is_ suddenly 
raised; for instance, in rolling over a 
On applications having tandem 
ixles a considerable degree of axle 
action is permitted, allowing 
track on curves, so that tire 
eage is increased. In this connec- 
one Fruehauf tandem trailer 
gged 222,000 miles on one set of eight 
ising this system. 

\ torsion spring suspension uses 

re bearings than a conventional sys- 

nd the success of the system de- 
per much on the life of the bearings. 
Excellent bearings have been devel- 
ped from synthetic materials which 
isually will outlive the rest of the 
equipment, provided the rubbing sur- 
ace has a low micro-inch finish and 
lirt is excluded. 

Torsional suspensions are lighter 
than conventional equipment, and 
raking forces are transmitted inde- 
pendently by each wheel to the frame, 
giving greatly improved tire perform- 


Reports on Development 
Of Aeromatic Propeller 


' 


BALTIMORE Section, Jan. 13. This 
‘eting featured a paper outlining the 
ss by which Koppers Co.'s Aero- 
natic propeller hub was redesigned to 
employ tubular arc welded components 
and eliminate the previous practice of 
machining the hub from a solid steel 
forging. The paper was presented by 
John D. Waugh of Koppers, who had 
participated in the preparation of the 
arc welding paper on Aeromatic pro- 
peller technique which won the 1947 
James F. Lincoln Are Welding Foun- 
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dation’s grand award for papers on 
new welding practices. 

The paper reported that the problem 
originally facing the makers of the 
Aeromatic propeller was one of re- 
taining a sound hub structure to with- 
stand the forces of vibration, cen- 
trifugal force, and gyroscopic actions 
of the blade-— yet reduce the expense 


* -of machining hubs from steel billets 


which were not only expensive but also 
bore an unnecessary weight penalty. 
Welded fabrication solved the problem 
of strength and cost reduction by per- 
mitting use of inexpensive seamless 
steel tubings and small turned parts. 

The scheme of operation of the pro- 
peller—which has no power unit to 
rotate the blades, but rather employs 
the ne‘iural forces on the blades and 
counterweights - permitted a redesign 
of the former forged hub so that all 
adjustment parts would be arranged 
externally. This procedure had been 
impractical with the forged hub be- 
cause machining was required to re- 
ceive parts; with the welded structure, 
components could be placed wherever 
desired on the hub and welded in 
place. 

3efore the adoption of the arc weld 
ing procedure, steel castings and alumi- 
num alloy forgings had been investi- 
gated for their lower cost manufacture, 
but were found to have an incalculable 
weakness caused by vibration fatigue. 
The very sound welding process of 
atomic hydrogen also was tested, but 
found to be about five times as slow 
as the arc welding technique. Copper 
brazing the tubular parts of the hub 
together was tried, but distortion on 
cooling, due to unequal sectional areas 
ot the hub, would pull the copper- 
brazed joint apart before the hub could 
be finished. 

It was disclosed that the 200-hp 
Aeromatic hub was reduced in weight 
from 17.8 lb to 12.2 lb-a 31.5% sav- 
ing for the welded structure over the 
forged unit. Total cost reduction for 
this larger hub amounted to a 42.8% 
saving with arc welding. In the weight- 
critical, low-horsepower range, the 85 
to 165-hp flange model Aeromatic hub 
was found to weigh only 5.6 lb welded, 
compared to 8.8 lb when obtained from 
a forging. The weight saving in this 
instance amounted to 36.4‘/. Result- 
ing total weight of 32 lb for as high as 
165 hp was noted as being the best 
weight-horsepower ratio ever recorded 
for a variable-pitch propeller. 

The small hub presented an ex- 
traordinary cost saving of 75.54% for 
the welded over the forged structure. 
This saving originated with the ease in 
which complicated shape of the flange 
hub could be manufactured as com- 
pared to the forging, which had defied 
economical manufacture when ma- 
chined from a billet. 

Summation of the overall benefits 
of production arc welding Aeromatic 
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hubs include the fact that the com- 
pany would save in excess of $200,000 
a year in direct labor and raw mate- 
rial as compared to the forging prac- 
tice. Use of tubes, drop forgings, and 
simple machinings, in addition to the 
inexpensive jigs and fixtures required 
in welding, attained this cost reduc- 
tion impossible with any other prac- 
tical process. External arrangement of 
adjustment devices provided a more 
practical mechanism and enabled 
achievement of a better appearance. 

Waugh was assisted in discussion by 
R. Karey, also of Koppers Co., who had 
perfected many steps of the welding 
technique. Numerous questions were 
asked about the strength of welds and 
the type of inspection procedure used. 
The speakers explained that welds are 
characteristically stronger than the 
parent metal, and X-ray and ferro- 
magnetic inspection techniques always 
discover any porosity, slag inclusions, 
or flaws. The efficacy of other welding 
methods was described by a resume of 
the timing figures, which showed that 
arc welding provides the best weld in 
the shortest time 

Section Chairman Herman Hollerith, 
Jr., called attention to the many cut- 
away welding and forging specimens 
of the hubs on display at the meeting, 
and a lively discussion of detail fea- 
tures followed. 


‘Buy Trucks on Specs, 


Not Price” Says Bauman 
by MURRAY FAHNESTOCK, Field tditor 


PITTSBURGH Section, Jan. 27 - Over 
100 members and guests checked their 
coats at the Mellon Institute to hear 
J. N. Bauman, vice-president of White 
Motor Co., tell how trucks should be 
bought on ‘“‘specs” rather than on price 
Bauman distributed calculation forms 
to his audience, and showed the eight 
steps necessary to calculate the specifi- 
cations needed to meet requirements. 
(See SAE Journal, November, 1947, 
p. 42.) 

Technical Chairman K. G. Scantling 
of Equitable Auto Co. remarked that 
too many technical papers are limited 
to the smaller details, and compared 
them to individual trees. He said it 
was desirable to get the broader view- 
point, where we could see forest as 
well as trees. 

Charles Woods of West Penn Power 
Co. agreed that too many trucks have 
been sold by manufacturers, and 
bought by users, without making cer- 
tain that these trucks were definitely 
fitted for the work expected of them. 
Regardless of how much engineering 
has been done at the factory, he said; 
it is impossible to be certain that any 
truck is adapted for an individual job, 
unless all the variations in the opera- 
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tion have been carefully considered. 
This can be accomplished only through 
the medium of experience. 

As an example, the question of gear 
ratios has become so complicated that 
many operators are at a loss to know 
whether this reduction should be made 
in the auxiliary transmission, or in the 
rear axle. We have at present single 
reduction in one make of truck up to 
a certain tonnage. Another make may 
use double reduction in practically all 
sizes. Some truck manufacturers rec- 


sion, lower in the differential; others 
feel this should be reversed. 

In Penn Power Co.'s utility business, 
he said, most manufacturers frown on 


2-speed rear axles. But after using. 


tnem, they have practically standard- 
ized on this type for many of their 
jobs. As an example, one of their line 
trucks costs between $9000 and $10,000, 
complete with body, and is depreciated 
over a period of ten years. 

A 2-speed rear axle costs about $275. 
Consequently they secure the advan- 


ommend higher gears in the transmis- tages ofa 2-speed axle, and 10 speeds 
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forward, at a cost of about $2.39 per 
month, or less than 10¢ a day. He jy. 
lieves this 2-speed rear axle saves mop, 
money in gasoline than it costs to ug 
Labor is saved through better perfor. 
ance on hills, and maneuverability jp. 
crease helps in setting poles on rough 


terrain or other off-the-road use im! 

Another discusser said that in his des 
experience as a fleet operator, his com. mé 
pany had experienced more trouble 
with broken axle shafts when auxiliary inc 
transmissions were used than whe, ‘- 


2-speed axles were fitted. Bauman re. 
plied that if the final gear ratio be. 
tween engine and wheels was the same. at 
there should be no difference. 
Another reported that when an avx. 
iliary transmission was added, the in. OF 
creased torque could cause trouble if jt 
weren't wisely used. But a 2-speed axle 
may have larger’ axle shafts. 
E. H. Kanarr, of McCrady-Rodgers 
Co., said that too often the misapplica- 
tion of trucks to the job was due toa 
ease of mistaken identity. He said that 
dump trucks too often were most 
abused from this standpoint, since 
there are so many uses for them .. 
highway construction, strip coal oper- 
ations, house coal deliveries, and farm 
applications. The farmer may be ex- 
cused, to a certain extent, for the aver- 
age farm cannot afford an automobile 
and two trucks. So a dump truck is 
bought and converted to many uses 
But where a fleet operator’s hauling is 
more constant as to load and mileage 
considerable thought should be given to 
truck application. 
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Expert Explains 
Heat-Treat Problems 
by ARNOLD R. OKURO. Field Editor 
NEW ENGLAND Section, Jan. 6 
Speaking before this meeting on heat 
treatment, and fully aware of the po- 
tential aridity of the subject, W. J 
Diederichs, metallurgist for The Auto- 
car Co., presented a very interesting 
and enlightening metallurgical lecture 
Contrasting fluid solutions with solid 
solutions, he described changes in 
grain structure resulting from addition 
of carbon at various temperature 
stages. Taking exception to a popular 
assumption that metal parts fail in 
service due to so-called crystallization 
Diederichs explained that all metals 
are crystalline in structure, and form 
a definite geometric pattern. Such 
parts might fail if some abnormal 
condition developed in service that 
would alter the grain. 
He stressed particularly, for the at- 
tention of maintenance operators, the 
importance of avoiding application 0! 
heat, such as a welding flame, to al 
heat-treated parts, without full fa 
miliarity with the initial treatment. 
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important fact to be considered by the 
designer of the valves and exhaust 
nanifold. 

2. At a constant speed of 1000 rpm, 
increasing the manifold pressure de- 
creased the exhaust valve temperature, 
in some instances, below that of the un- 
supercharged engine. This was prob- 
ably a result of forcing air past the 
exhaust valves Guring the period when 
both exhaust and intake valves were 
open, Sneed said. 

3. Supercharging increased the air- 
fuel ratio from 12.5:1 (normal ratio) 
to close to 14:1, the theoretical air-fuel 
ratio for maximum power. In other 
words, supercharging made possible 
better distribution of the charge in the 
cylinder. 

Sneed showed on a graph that the 
percentage of heat lost to cooling water 
was less in the supercharged engine. 

In summary, supercharging offers an 
appreciable increase in horsepower at 
the same brake specific fuel consump- 
tion; reduction in overall spark ad- 
vance; and approach to the best theoret- 
ical air-fuel ratio, and no appreciable 
change in exhaust valve temperatures, 
despite possible large thermal stresses. 

In addition, supercharging does not 
increase the octane number required 
per horsepower output at as fast a 
rate as does raising the compression 
ratio. 

by R. R. Goodwin, Field Editor. 


Fenn College 


Multiple plant production control 
methods were described at the Jan. 30 
meeting of Fenn College’s SAE Branch 
by Lloyd W. Hackley, superintendent of 
the production planning department of 
American Steel and Wire Co. 

American Steel and Wire has plants 
from Worcester, Mass., to Duluth, 
Minn., broken down into five divisions. 
Hackley told how plant outputs are 
controlled and coordinated, and de- 
scribed facets of his job—which is just 
as likely to be concerned with local 
personalities as with neighboring plant 
substitutional production on __ side- 
tracked orders. 


by Robert P. Buhrow, Field Editor 


> California Institute of Technology 


Engineering opportunities in oil pro- 
duction were discussed at Caltech Stu- 
dent Branch’s Jan. 19 meeting by Gen- 
eral Petroleum Corp.’s chief production 
engineer, Hallen N. Marsh. 

In 1869, 10 years after the birth of 
the oil industry in Pennsylvania, only 
20 bbl per day were being produced. 


MARCH, 1948 


But this grew to 500,000 bbl by 1900, 
4,500,000 in 1944, and 5,500,000 today. 
Petroleum consumption continues to 
grow, and except for a wartime peak, 
coal appears to have passed its peak 
production. Water power still produces 
a very small part of total power in this 
country. The United States consumes 


,62% of the world’s supply of oil, and 


the current oil reserve is about 21,000,- 
000 bbl. Marsh emphasized the fact 
that oil is being discovered at a rate 
equal to that at which it is being used, 
so that there is not yet cause for alarm. 

Oil is found in sedimentary deposits, 
he said, and for this reason regions 
near the ocean are favored. Drilling is 
accomplished with a special rock bit, 
and power is supplied to the bit by sec- 
tions of pipe added as the bit grinds 
deeper into the earth. The current rec- 
ord for depth is about 18,000 ft for a 
well in the Middle West, but a Califor- 
nia well was approaching this depth 
recently and may have passed the 
mark. Mud cools the bit and carries 
away particles cut loose. It is pumped 
down the pipe center and returns be- 
tween the pipe and the well wall. The 
entire drilling rig involves auxiliary 
equipment such as pumps, boilers, cool- 
ing towers, brakes, and power units— 
usually diesel engines. 

Five men operate modern drilling 
units. Either folding or stationary der- 
ricks may be used for servicing the 
well. Other modern developments in- 
clude directional drilling, particularly 
useful for extracting oil from under the 
sea. 

Drilling rate varies from 6 in. per 
day to 1000 ft, depending on the type 
of crust. Cost may be $5 to $10 per 
foot for a shallow well, about $100,000 
for an 8000-ft well, and may approach 
$250,000 for deep wells. 


—by Warren Marshall, Secretary 


Caltech Student Branch members 
heard some interesting aspects of air- 
craft design when they joined the 
ASME Student Branch to hear a talk 
by Dr. A. L. Klein, consulting engineer 
for Douglas Aircraft Co., Inc., and as- 
sociate professor of Aeronautics at 
Caltech. 

Klein mentioned briefly the three 
main criteria of good aircraft design: 
sound fundamental conceptions; good 
details; and flexibility. But instead of 
dwelling on these, he devoted most of 
his talk to less general but more in- 
teresting information based on his own 
experience. 

The balance between the slow ana- 
lytical approach and the swft intuitive 
approach is a difficult but important 
one to strike, he said. Disastrous ex- 
amples of overemphasizing the latter 
are quite numerous. A good example 
of overusing the former is the B-19. 
This giant was started in 1934—and, 


because of the completely analytical 
approach used in its design, was not 
completed until 1939. Consequently, 
despite the fact that it was a good 
airplane that satisfied the requirements 
for which it was designed, it was ob- 
solete before it rolled out of the 
hangar. It was slow; it had no sealing 
tanks; it was too lightly armed; it was 
underpowered; and it had too low a 
wing loading. 

Giving the specialist too free a hand, 
too, is dangerous. In the design of the 
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DC-6 (as a modification of the DC-4) 
the aerodynamic specialists wanted to 
enlarge the flap considerably in order 
to increase the coefficient of lift and 
thereby effect an increase of 15,000 Ib 
in the gross lift. But it was found that 
the center of lift would be moved back 
considerably, and the wing, fuselage 
and tail would have to be strengthened 
to balance the resulting moment. The 
strengthening members would add at 
least 14,5000 lb to gross weight. There- 
fore, an increase in net lift of 500 lb 
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or less would have been bought at the 
expense of a great deal of operating 
economy and safety. 

A question from one of the students 
about Howard Hughes’ new flying boat 
caused Klein to digress into an expla- 
nation of his antipathy to wood in air- 
craft design. Wood soaks up water, 
he said, and thereby gradually de- 
creases the useful load. It is not uni- 
form, because of variations in growing 
conditions, accidents in growth, and 
humidity changes. Even the Lock- 
heed Vega, one of the best wood air- 
planes ever built, has been known to 
crack in two in hard landings because 
the wood was brittle. Treated wood is 
expensive and very difficult to glue. 
Lastly, it has no scrap value. 

Klein closed with some remarks on 
the importance of weight. He showed 
how the DC-3, based on prewar econ- 
omy, was literally worth its useful 
load in gold to the operator. 

by Joseph W. Wechsler, Chairman 


Caltech Student Branch members 
joined student members of ASME on 
Dec. 8 to hear an arresting and thought- 
provoking discussion by Harry Boller 
(Caltech ’38), who told of the opera- 
tion of his consulting engineering firm. 

Eleven engineers and machinists are 
employed, he said, andin two years he has 
handled 400 jobs ranging in value from 
a few dollars to $20,000. Customers fall 
into three general categories: private 
individuals who need assistance; engi- 
neering firms that need special equip- 
ment; and research organizations that 
need aid in development projects. Cus- 
tomers may present their problems as 
completed drawings with all specifi- 
cations; as general drawings and specifi- 
cations which the firm must detail; 
or as oral descriptions of the equipment 
and what it is to accomplish, leaving 
the firm to work out methods. 

Boller showed slides of some of his 
interesting projects: 


e <A rubber tube clamp, developed to 
meet a need for dependability in ad- 
ministering anaesthetics. A dual clamp 
finally was made that would accurately 
control the flow of two liquids without 
allowing mixing of the two at their sup- 
ply points. 


e An intricate speed selector and 
control device for pump rpm. The se- 
lector and control unit has a cone of 
gears turned at an accurately known 
speed, and this speed permits other 
speeds to be picked from the cone of 
gears. This selected speed is compared 
with the speed of a selsyn repeater for 
the actual rpm of the pump. Any dif- 
ference is observed by a differential 
which subtracts the two speeds, and 
correction is made. The speed selection 
is made to one-thousandth of the total 
speed range, a remarkable flexibility. 
One interesting feature is that the con- 
stant frequency for the cone of gears is 
controlled by a tuning fork. The accu- 
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racy of the fork is 0.01% when a tem. 
perature correction is supplied. Boller 
cited this instrument as an example 
of his design philosophy: any instr. 
ment can be broken down into compact 
individual units. This facilitates assem. 
bly, repair, and redesign of a sing; 


portion if necessary. 
e The 


by Caltech. The 


increasing 
be tested 


temperature. 


men lags somewhat. 


specific heat. 


ammeter method. 


Boller presented students with some 
of the philosophy needed to operate a 
small engineering firm. Use of quality 
instruments made by other firms, he 
said, is a healthy practice. Particular) 
important are neatness and compact: 
ness of design. A parting and helpful 
was that of keeping very 
accurate cost records so that future es 
timates of job cost may be made with 


suggestion 


more precision. 
by Warren Marshall, 


Massachusetts Institute of Technology 
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—by Ralph H. Riedel, Field Editor 
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Using this early his 
tory as a basis for extrapolation, he 
pointed out those channels in which an) 
future improvements may be expected 
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method of fabrication could have yield- 
ed the great number of ships produced. 

Although initial designing cost of a 
welded motor block may be greater, he 
said, overall cost will be less than that 
of a cast block. In addition, a defective 
welded structure is relatively easy to 
salvage— but a defective casting is 
usually worthless. 


Owens emphasized the importance of 
rigidity checking for cracks that may, 
be produced in welding. Although a 
crack may be invisible, operational 
stresses will cause progressive crack 
growth and premature failure. He de- 
scribed operation of Magnafiux, which 
checks a block for cracks, making use 
of a special magnetic powder sprinkled 
on the surface, and an electric current 
sent through the block. Wherever fields 
of force are interrupted by a crack, 
the magnetic powder leaves 4a teil-tale 
pattern. 

Owens illustrated several welding 
techniques for joints, pointing out the 
importance of choosing the correct 
joint for accuracy and minimum 
stresses. 


—by Bernard Kloehn, Field Editor 
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CARYL C. LEWIS was recently 
among 15 employees of RCA Victor, 
who were awarded the RCA Victor 
Award of Merit for extraordinary job 
achievements during 1947. He is man- 
ager of the Home Instrument General 
Materials Division. 


JOSEPH GESCHELIN, past vice- 
president of SAE, addressed the Traffic 
Club of Detroit at its opening meeting 
for 1948 on Feb. 24. The subject matter 
of the talk touched upon questions of 
natural resources, and an analysis of 
motor car design—current and future. 


Recently graduated from the College 
of the City of New York, ALFRED M. 
MORROW has become a junior exper- 
imental engineer with the Le Roi Co. 
in Milwaukee, Wis. 


FRED A. DIETZ is now employed by 
the Ford Motor Co. at Dearborn, Mich., 
in the Lincoln-Mercury Division. 


Having resigned his executive posi- 


MARCH, 1948 


Ford Engineering School 

The recently organized SAE student 
Club at the Ford Engineering School 
held its first technical meeting on Dec. 
10. A short business session was 
followed by a talk and demonstration 
on “Torsional Vibration Damper Cali- 
brators” by V.G. Raviolo. 

The speaker, who is faculty adviser 
to the Club and a Ford research 
engineer, briefly described typical 
torsional vibration dampers and cali- 
brating techniques. The special prob- 
lems introduced by use of the viscous 
friction dampers were more thoroughly 
explained. Devices developed by the 


Ford Research Laboratories to solve 
the problem were demonstrated, and | 


theory and development behind the 
project were thoroughly explored. A 
lively question and discussion period 
followed. 

Through a movie called “The Ford 
Rouge Plant,” student members were 
able to follow the manufacturing 
process from the coal and cre docks 
through the steel furnaces, rolling mills, 
machine shops and all other phases, 
including the final assembly line. 

—by Fred Stenning, Field Editor 


tion to develop a consulting practice, 
W. R. BERRY is interested in acting 
as a liaison man in England for some 
American contacts. 


Previously sales manager for the 
Scientiae Corp., Dayton, Ohio, and 
executive officer of his own company, 
called the Curtis Pump Co., since 1938, 


FREDERICK W. HECKERT is now 
owner of a company under his own 
name and is vice-president and secre- 
tary of the Curtis Pump Co., both in 
Dayton. In 1929, Heckert was chairman 
of the Dayton Section. At that time it 
was know as the Southern Ohio Sec- 
tion. 


After 6% years of service with the 
U. S. Air Force, LT. COL. NATHAN 
ROBERT ROSENGARTEN was _ re- 
cently honorably discharged. He is now 


assistant chief of the Flight Research | 


Section of the Flight Test Division of 
the Air Force at Wright Field. 


Prior to becoming a partner in 
Trail-A-Boat, Los Angeles. WILLIAM 
EDWARD HANN was a partner in the 
patent law firm of Harness, Dickey & 
Pierce of Detroit. 
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| As advertised in TIME and NEWSWEEK 


How Air-Maze filters 
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for 3700 bus miles 


| To show you what true full-flow filtration 
| really accomplishes, our engineers took this 
photomicrograph of Air-Maze filtered oil, 
removed from a city transit bus after 3700 
miles of strenuous start-stop operation. It’s 
enlarged 400 diameters (each graduation 
equals .00025”), and reveals that the Air- 
Maze Type “O” filter left no particles larger 
than 5 microns (.0002” diameter). 
| FROM A COLOR STANDPOINT, the oi! is dirty. 
But it isn’t the color of oil that protects 
moving parts from abrasive satidite, The 
important fact about this oil is that it is free 
of all harmful grit. 
PROTECTION LIKE THIS is possible only because 
Air-Maze oil filters clean all of the oil all of 
the time. (Conventional filters usually handle 
but 10% to 15%.) 


AIR-MAZE TYPE “O” oil filters are now protect- 
ing America’s finest engines, hydraulic equip- 
ment, fuel systems—and are used in many 
other liquid filtration applications. If you 
design or build equipment using noncorro- 
sive liquids, it will pay you to investigate the 
Air-Maze oil filter today. Send for new bulletin. 
Air-Maze Corporation, Cleveland 5, Ohio. 
Note: Because most existing car and truck lubrication 


systems are not designed for full-flow filters, Air-Maz 
Type “O” are not recommended for replacement purposes. 
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This is your party, too! 
Now we're five years old. We can look back with 
some pride on what we've accomplished in that 
time. We look with equal satisfaction on the 
work done by our customers. Without their 
initiative no new material could have been 
adapted to so many different uses in so short 
a time. Working together, we have built a 
new chemical business to serve all industry. 


1943 


PLOT OF 
GROUND 





A NEW 
CHEMICAL 
INDUSTRY “a  & 


1943—We started with a legacy of some 
silicone fluids, 2 electrical insulating resins, a 
valve lubricant and an ignition sealing compound. 
1948—We are now producing 60 different 
Dow Corning Silicone Products in the form of 
fluids and oils, greases and compounds, resins 
and varnishes and Silastic* all of which will do 
many things no other materials can do. 
1943—We had essentially one customer and 
his name was Uncle Sam. 

1948 — Among our 7500 industrial customers 
are concerns in almost every major industry. 
Recently, we entered the consumers’ market to 
bring silicones home to John Q. Public. 
1943—We started to build a plant and a 
main office in Midland, Michigan. 

1948—We have a large plant, now almost 
twice its original size, working full time to supply 
you with the silicone products you have come to 
depend upon. It’s the first plant of its kind ever 
built. To pace our increasing productive capac- 
ity we now have branch offices in four major 
cities and two new ones about to be opened. 
In 1948 as in 1943, we look forward, with 
your help, to a future busy with new silicone 
products and to a plant several times the size 
of our present one. 

* TRADEMARK FOR DOW CORNING SILICONE RUBBER 
DOW CORNING CORPORATION 
MIDLAND, MICHIGAN 
New York « Chicago « Cleveland « Los Angeles 


in Canada: Fiberglas Canada, Ltd., Toronto 
In England: Albright and Wilson, Lid., London 
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Formerly an instructor at the Uni- 
versity of Minnesota in Minneapolis, 
ROBERT R. JOHNSON recently be- 
came a junior stress analyst with the 
Cleveland Diesel Engine Division of 
General Motors Corp. 


CHARLES I. LATHREM is now owner 
of his own company in Dayton. They are 
consultants in the private plane propel- 
ler field and are studying present pro- 
pellers and methods of simplification. 
Lathrem was a member of the 1947 Air- 
craft Powerplant Activity Committee. 


HARRY R. RICARDO has been 
decorated Knights Bachelor. He is 
chairman and technical director of 
Ricardo & Co., Ltd. 


Formerly assistant to the general 
sales manager at the Macmillan Pe- 
troleum Corp. in New York City, ROB- 
ERT DUNN was recently advanced 
to the post of sales manager, Lubri- 
cants, Eastern Division. He will have 
complete charge of all marketing and 
sales of lubricants in corporations in 
this division, which consists of 19 states 
from Maine to Florida. 


The International Cooperative Petro- 
leum Association recently established 
headquarters in New York City, with 
LLOYD R. MARCHANT as general 
manager. There are 23 organizations 
representing 18 nations of the world 
affiliated with this Association. 


Heretofore a branch manager with 
the Trailmobile Co. in Omaha, Nebr., 
ERVIN V. ANDREWS, JR., has become 
a truck salesman with the White Motor 
Co., same city. 


HOWARD JARMY was _ recently 
made research assistant for the Illinois 
Institute of Technology, Mechanical 
Engineering Department, in Chicago. 
Prior to this post, he was assistant 
chief engineer for the Muskegon Motor 
Specialties Co. in Muskegon, Mich. 


Prior to becoming a truck manager 
for “L” Motors, Inc., New York City, 
WILLIAM F. MAGUIRE was connected 
with the Lily-Tulip Cup Corp. of College 
Point, N. Y. In the past he has served 
with a few large companies, including 
15 years with the GMC Truck & Coach 
Division. In 1940 Maguire was secretary 
of the SAE Baltimore Section. 


ALDEN E. ACKER has become gen- 
eral manager of the Pryor Mfg. Co., 
Western Division in Pasadena, Calif. 
He had been works manager for the 
General Tire & Rubber Co. of Cailif., 
same city. 


Preceding his appointment as branch 
manager of the Sacramento Branch of 
the Fruehauf Trailer Co. of Calif. in 
Los Angeles, ALLEN K. TICE was 
vice-president and director of sales for 
this company in Detroit. 


MELVIN E. GEISER is now an 
instructor at The Pennsylvania State 
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College in State College, Pa. He was 
previously a designer with Hamilton 
Standard Propellers Division of Uniteg 
Aircraft Corp., East Hartford, Conn. 


Until recently a development engineer 
with the Barber-Colman Co. in Rock- 
ford, Ill, KENNETH D. REED is now 
a project engineer at the West Bend 
Aluminum Co. in Hartford, Wis. 


M. M. BURGESS, president of Sheller 
Mfg. Corp., announced the acquisition 
by his company of Dryden Rubber Co, 


organized in Chicago in 1901. They 
manufacture a wide line of rubber 
products. 


DR. ALY SHOEB is now technical 
manager of the Misr Engineering & 
Car Co. in Cairo, Egypt. Prior to this 
post, he was general manager with the 
Egyptian Road Transport Co. in Alex- 
andria, Egypt. 


No longer employed by the Ford Mo- 
tor Co. of Canada, Ltd., E. L. SIMPSON 
has become managing director and 
chief engineer of the Continental Model 
Railways, Ltd., Windsor, Ont. 


ALDEN B. CARDER recently be- 
came project coordinator in charge of 
Murac, Calif., operations for the Doug- 
las Aircraft Co., Inc. Prior to this post 
he was assistant director of flight oper- 
ations for the company. 


Now affiliated with the U. S. Pat- 
ent Office, Department of Commerce, 
Washington, D. C., as a patent exam- 
iner, RAYMOND HUFFORD had been 
an aircraft installation engineer with 
the Allison Division of General Motors 
Corp. in Los Angeles. 


Until recently a major general in the 
U. S. Army, STEPHEN G. HENRY has 
been appointed special assistant to the 
vice-president and general manager of 
Ethyl Corp., Baton Rouge, La. 


Formerly assistant to the owner at 
the Reg Beezley Auto Service, Mem- 
phis, Tenn., DUFF GREEN, JR., re- 
cently became district service represen- 
tative of the Memphis District for the 
Kaiser-Frazer Sales Corp. 


G. G. A. ROSEN, director of research 
of Caterpillar Tractor Co., was guest 
speaker on Exploring the Unknown on 
March 14 over the National Broadcast- 
ing System. 


No longer a project engineer with 
Jack & Heintz Precision Industries, Inc., 
Cleveland, Ohio, ROBERT F. KRUPP 
has become project and development 
engineer with the Columbia Steel Co. 
in Pittsburg, Calif. 


Heretofore a design analyist enginee! 
with Sikorsky Aircraft Division of 
United Aircraft Corp. in Bridgeport, 
Conn., H. ALAN DUGUID is now serv- 
ice liaison engineer with Reaction Mo- 
tors, Inc. in Dover, N. J. 
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Rapid Plane-Design 
Complicates Airport 


{/ on paper 
By HARRY O. WRIGHT, JR. 


Public Airport Service, Inc. 


(Nt ee over what’s eco- 
nomical airport planning seem to 
stem from the fast-stepping art of 
aircraft design. Runway lengths and 
standards for them are the chief sore 
points of the problem. 


Within the aircraft industry itself 
two distinct trends direct airport plan- 
ning in opposite directions. Develop- 
ments such as jet assists, cross-wind 
landing gear, and reversible pitch pro- 
pellers indicate smaller future airports 
could serve aircraft needs. Yet ever- 
increasing size of transport planes and 
the advent of jet propulsion point to 
revision of current airport standards 
to provide longer and heavier runways. 


At any rate, Civil Aeronautics Ad- 

ministration runway standards were 
found inadequate and were just re- 
vised. Recent CAA hearings on formu- 
lation of new standards met with 
serious differences of opinion. 


State and municipal governments, 
who maintain and operate airports, 
hold that future aircraft should be de- 
signed to operate from airports now 
under construction. The aircraft indus- 
try considers this a serious restriction 
on aircraft development. 


Both arguments have merit. Biggest 
expense in the nation-wide airport con- 
struction program will be borne by 
local governments. Any great: cost in- 
creases will diminish their interest in 
airport development. Yet no one wants 
to halt aircraft design progress. 


Despite attempts of the CAA to 
reconcile differences in hearings, best 
way for reaching agreement on run- 
way standards is on an industry level. 
Airport and aircraft design should be 
coordinated through a joint committee 
composed of members from the SAE, 
American Society of Civil Engineers, 
and the Institute of Aeronautical 
Sciences. 


Too much emphasis on economy in 
airport planning for smaller communi- 
ties today runs the danger of keeping 
them off the air-freight map. The 
3500 and 4500-ft runways for Class II 
and III airports are too short for four- 
engine aircraft operation. Airport 
planners think only of passenger feeder 
lines, but neglect air cargo. 


Freight hauling by air, in small com- 
munities, will far exceed their pas- 
senger operations. Facilities must 
accommodate four-engine cargo trans- 
ports to handle the freight traffic. Al- 
ready lack of adequate runways has 
forced discontinuation of service at 
some points, designed originally for 
only twin-engine aircraft. (Paper 
“Economical Airport Planning,” was 


Progress 
Planning 


presented at SAE National Air Trans- 
port Meeting, Dec. 1, 1947. This paper 
is available in full in multilithographed 
form from SAE Special Publications 
Department. Price: 25¢ members, 50¢ 
to nonmembers.) 


Combustion Problems 
Dog Jet Development 


Based on paper 


By OPIE CHENOWETH 
USAAF Power Plant Laboratory 


VIEW of the problems associated 

with new aircraft powerplants such 
as turbojets, turboprops, and ramjets, 
discloses that combustion problems are 
troublemakers with all of them. 


Instead of the reciprocating engine’s 
constant-volume combustion, these new 
types require constant-pressure com- 
bustion in a steady stream of air. Con- 
stant-pressure combustion is needed 
over a wide variety of combustion 
chamber velocities, but stream velocity 
must not exceed flame velocity under 
any conditions. Otherwise blowout 
occurs. 


In the turboprop and turbojet en- 
gines, temperatures must not be so 
high that the mechanical limits of the 
rotating parts cannot withstand the 
stresses imposed on them. In order to 
keep temperatures reasonably low, the 
primary air, which unites with the fuel, 
must be diluted by secondary air. 

Adding to the complication of burner 
design is the restriction on burner 
length. Fuel spraying, ignition, and 
mixing of primary and secondary air 
must be accomplished in only a few 
feet of burner length. 


Little is really known about the 
fundamentals of the burning of com- 
plex hydrocarbons. It has been amaz- 
ing to development engineers to find 
that relatively minor changes in design 
can produce major effects on combus- 
tion. Years of research and develop- 
ment may be required before a satis- 
factory amount of knowledge is accu- 
mulated. 


Because the new engines handle not 
only the air for combustion but also 
the air for cooling, test equipment for 
the burner and the other components 
must provide tremendous air supplies. 
Some of the new engines consume 70 
lb per sec, or over 2 tons or air per 
min. This is 10 times as much as some 


85 


STUART oc engineering goes 








While it is obvious that the num- 
ber of different types of cutting 
fluids used in any plant should be 
kept to a minimum, Over-standardi- 
zation can be very costly. There is 
no universal “one-shot” cutting 
fluid. The many variables involved 
in the wide variety of machining 
operations encountered in most 
shops make it difficult for any one 
individual to make the most intelli- 
gent selection and application of 
cutting fluids. The D. A. Stuart Oil 
representative has behind him the 
resources of 82 years’ company ex- 
perience, a finely equipped labora- 
tory and a sound list of products. 
He will not be unsupported when he 
calls to help you. His recommenda- 
tions will not call for more different 
fluids than are essential to maxi- 
mum performance, but on the con- 
trary, may result in a decrease in 
the number of oils used in your shop. 

Literally thousands of authenti- 
cated case studies prove Stuart pro- 
ducts, coupled with Stuart service, 
almost always result in greater pro- 
duction, better finishes and longer 
tool life. Don’t overlook the op- 
portunities afforded by proper cut- 
ting fluids properly applied. Write 
today and ask for D. A. Stuart’s 
booklet, “Cutting Fluids for Better 
Machining”. 
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S.S.WHITE 
FLEXIBLE 
SHAFTS 


















---pave the way for 
new automotive accessories 


S.S.White flexible shafts open up possibilities for new power 
driven accessories for automobiles, buses, trucks, tractors, etc. 
because they furnish an extremely simple answer to the big ques- 
tion—how are they going to be driven? 


With a single shaft, easily installed out of the way all the way, 
rotary power can be taken from the engine, or from a separate 


conveniently placed small motor, and delivered to the accessory 
wherever it may be mounted. 


In the same way, S.S.White "metal muscles''* pave the way for 
new accessories requiring manual or automatic control. With a 





This taxicab transmission 
shows a dual power take-off 
with one shaft driving the 
speedometer, the other the 
taximeter. Take-off can 
readily be made from vari- 
ous points. 


S.S.WHITE 


THE S. S. WHITE DENTAL MFG. CO. 





shaft of the remote control type, 
smooth, sensitive control can be 
provided between any two points. 
This means that both the accessory 
and its control can be placed where 


desired. 


For all the facts— 
WRITE FOR THIS 
FLEXIBLE SHAFT HANDBOOK 


It gives full information 
and technical data about 
power drive and remote 
control shafts and how to 
work out applications. 
Copy, free, if you write 
for it on your business 
letterhead and mention 
your position. 


*Trade Mark Reg. U.S. Pat. Off. 


INDUSTRIAL ows.» 


DEPT. J, 10 EAST 40th ST., NEW YORK 16, N.Y. 
PLEXIGLE SHAFTS «+ 
SMALL CUTTING AND GRINDING TOOLS 
MOLDED RESISTORS + PLASTIC SPECIALTIES 


FLEXIGLE SHAFT TOOLS + AIRCRAFT ACCESSORIES 
SPECIAL FORMULA RUBBERS 


* CONTRACT PLASTICS MOLDING 


Oue of Americas AAAA Industrial Enterprises 
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of the largest reciprocating engines 
consume. 

For the ramjet— which becomes ef. 
fective at Mach numbers over 1—an 
enormous amount of energy must be 
supplied to the air stream just to pro- 
vide the velocity for testing. The air 
must also be dried to prevent ice for. 
mation in the supersonic stream. 

(Paper “Aircraft Powerplant Prob. 
lems,” was presented at SAE Dayton 
Section, Dayton, Ohio, Oct. 21, 1947, 
This paper is available in full in muiti- 
lithographed form from SAE Special 
Publications Department. Price: 25¢ to 
members, 50¢ to nonmembers.) 


Break Down Gasoline 
To Basic Ingredients 


Based on paper 


By CECIL E, BOORD 


Ohio State University 


HEMISTS are lots closer to finding 
what’s in a gallon of gasoline now 

that over 176 pure hydrocarbons have 
been synthesized and _ engine-tested. 
This nine-year-old basic research pro- 
gram, being sponsored by the Ameri- 
can Petroleum Institute, is beginning 
to yield practical benefits. 

Gasoline is composed of several hun- 
dred different hydrocarbons and varies 
in make-up with type of crude and re- 
finery run. Petroleum chemists are 
isolating single hydrocarbons and 
studying each to find ways of raising 
fuel octane number. They already have 
learned much about the characteristics 
and properties of many hydrocarbons. 
Technologists hope this will lead them 
to a chemically-pure motor fuel com- 
posed of but a single hydrocarbon. 

Key to the program is synthesis of 
hydrocarbons, making them amenable 
to purification. General method of at- 
tack has been to produce saturates 
from unsaturated hydrocarbons. by 
hydrogenation. Significant contribution 
already made by this program is the 
spectrographic “fingerprinting” of indi- 
vidual hydrocarbons. Pure hydrocar- 
bons and standard _ spectrometric 
equipment were used to prepare spec- 
trograms. 

Synthesis, purification, and determi- 
nation of properties are conducted at 
Ohio Stade University. Both General 
Motors Corp. and Ethyl Corp. are test- 
ing the hydrocarbons in engines at 
their research laboratories. 

Many feel this work will pay in con- 
servation of natural resources and will 
yield a profitable return to both the 
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automotive and petroleum industry. 
It will help the refiner meet the grow- 
ing high octane demand by making “a 
silk purse from @ sow’s ear.” (Paper, 
wThe Component Parts of Gasoline,” 
was presented at SAE Annual Meeting, 


Detroit, Jan. 16, 1948. This paper is 
available in full in multilithographed 
form from SAE Special Publications 
Department. Price: 25¢ to members, 
=o¢ to nonmembers.) 


Good Labor Relations 
Will Cut Fleet Costs 


ased on paper 
By HERBERT |. SULLIVAN 


Transportation Consulting Engineer 


LEET men can pluck many dollars 

from their maintenance costs by 
giving more attention to labor. Mak- 
ing the mechanic more productive de- 
mands understanding of his problems, 
planning of his work. 

Sell the worker on the idea that his 
job is worth holding. Eliminate haz- 
ardous working conditions. And don’t 
expect satisfied, efficient mechanics un- 
less you keep the shop clean, well- 
heated, free of fumes, properly lighted 
and ventilated. 

Assign your men to the jobs they do 
best—those satisfied with doing the 
same work over and over again to 
repetitive jobs, conscientious and able 
men to precision work. Treat older 
workers so they’ll feel an obligation to 
help younger ones do their jobs better. 

Never criticize a mechanic in the 
presence of others. Supervisors must 
do it in a constructive, kindly manner. 
Work well done should be rewarded 
with promotions to better jobs. Estab- 
lish a definite promotion plan. Make 
it clear that promotion depends on 
performance, not favoritism. But don’t 
make promises you can’t keep. 

Supervisors should lead, not drive 
men. Jobs must be planned so that 
each man knows there’s another job 
ready when he completes the one he’s 
on. Otherwise, he’ll say to himself, 
“Since there is nothing else ready, I’m 
going to look busy until another job 
shows up. I’m not going to work my- 
self out of a job.” 

Encourage suggestions from work- 
ers for improvements in working con- 
ditions, in repair and inspection tech- 
niques. If you can’t carry out the 
suggestion, explain to the employee 
why it can’t be done. 

Don’t let grievances slide. Get to the 
bottom of each one and clear up any 
misunderstandings, or take necessary 
corrective measures without delay. 

Carefully selecting new personnel 
will eliminate many later headaches. 
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Immersion ALODIZING of aluminum aircraft parts for 
increased corrosion resistance and lasting paint adhesion 


rnotograph by courtesy of Stinson Division, Consolidated Vultee Aircraft Corporation, Wayne, Michigan. 


Hlodizing ALUMINUM ASSURES 


CORROSION RESISTANCE -- TOUGH 
PAINT BOND -- DURABILITY -- BEAUTY 





ACP 
RUST PROOFING 
AND PAINT BONDING 
Granodine * 
Daridine * 
flodine * 
Litholorm * 
Thermoil-Granodine * 
RUST REMOVING 
AND PREVENTING 


Deoxidine * 
Peroline * 
PICKLING 

ACID INHIBITORS 
Rodine * ai 









Pioneerin 


AMERICAN 


Manufacturers of 





The new ACP process using “Alodine”* 
takes but 2 minutes by immersion— 
or 30 seconds by spray in a power 
spray washer. No electricity—no 
high temperatures—no elaborate 
equipment—no specia! skill, neces- 
sary. 


“Alodine” imparts maximum pro- 
tection to either painted or 
unpainted aluminum—provides a 
durable bond for tenacious finish 
adhesion. 


Alodizing is simple, effective and 
economical—in large or small, inter- 
mittent or continuous production. 
Additional data available on 
request. 
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It will keep labor turnover low. But 
by all means release the inefficient 
worker. Policies of this kind will pay 
big dividends in boosting maintenance 
labor’s output. (Paper, “The Impor- 
tance of Maintenance in Making Bus 
and Truck Operations Pay,” was pre- 
sented at SAE New England Section, 
Boston, Nov. 4, 1947. This paper is 
available in full in mimeographed form 
from SAE Special Publications De- 
partment. Price: 25¢ to members, 
50¢ to nonmembers.) 





New Members Qualified 


These applicants qualified for admission to 
the Society between Jan. 10, 1948 and Feb. 
10, 1948. 

Grades of membership are: (M) Member; 
(A) Associate; (J) Junior; (Aff.) Affiliate; 
(SM) Service Member; (FM) Foreign Member. 





Baltimore Section: Walter W. Immel (M), 
Thurman Feldman Naylor (J), Samuel 
A. Whitehead (A). 





If you Manufacture... 


/ Engtnecring ff Firit Coi 





Scores of users have found that they 
save time, trouble and money by turn- 
ing their electrical wiring harness 
problems over to Essex specialists. 

Essex One-Source service handles 
the intricate job of producing light- 
ing, ignition and control harness 
assemblies custom-built to your exact 
specifications and complete with all 


INVESTIGATE ESSEX “ONE-SOURCE” SERVICE TODAY! 


ESSEX WIRE CORPORATION 


WIRE ASSEMBLY AND CORD SET DIVISION 
X SALES DEPARTMENT 


MONTICELLO, 


Sales Offices: Chicago, Ill.; Cleveland, Ohio; Dayton, Ohio; Detroit, Mich.; Kansas 


Los Angeles, Calif.; Milwaukee, Wis.; Newark, N. J.; Philadelphia, Pa.; 
San Francisco, Calif.; St. Louis, Mo. 


WIRE 


City, Mo.; 


YOU CAN SAVE Migs 
WITH ESSEX “PACKAGED” 
WIRING HARNESS...... 


t 3 tritallalion 


manual and electrical control devices 
for quick, efficient installation. 
Through intensive specialization 
in wiring harness assemblies, Essex 
has developed line production meth- 
ods of manufacturing, assembly and 
inspection, for economical produc- 
tion of high grade, individually test- 
ed, specially engineered assemblies. 


INDIANA 
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British Columbia Group: Phillip McGarvie 
(A). 


Buffalo Section: Churchill W. Bartlet 
(M), Peter Tauson (M). 


Canadian Section: Chesley Raymong 
Brown (A), C. Bruce Douglas (A), ) 
Bernard Lavigueur (M). 


Chicago Section: Charles R. Chapman 
(M), Hugh St. Clair Christian (J), 
John R. Danly (J), Joseph F. DiVito 
(J), James Russell Downey (J), Rob. 
ert W. Fleming (J), Roy W. Green 
(M), W. D. Hissem (A), Arthur Har. 
vey Ledyard (J), Carl Frederick 
Lindee, Jr. (J), Leonard F. B. Reeg 
(A), Donald Eugene Sterling (A) 
James R. Taylor (A), Robert Irvin 
Traver (J). 


Cincinnati Section: George E. Rice (A), 


Cleveland Section: Aaron Jacob Copeland 
(J), Arthur Leslie Core (J), Arthur F. 
Fassnacht (M), Winston H. McPhail 
(A), Richard Lee Pearse (J), Clifford 
A. Reimer (A), John A. Turkopp, Jr. 
(J), J. C. Van Allen (A), Leonard J. 
Wagner (M). 


Dayton Section: Lewis Albert Leonard, Jr. 
(J), Horace Robinson Lowers (J), 
Leslie H. Markham (J), Thomas 0. 
Mathues (J), Robert P. Miller (J), 
Donald H. Whiston (J). 


Detroit Section: Robert Frederick An- 
drews (J), John William Asselstine 
(J), William P. Balthrop (J), James 
D. Bettridge (A), Neil L. Blume (M), 
James Dean Campbell (J), James D. 
Cannon (J), Edward George Chapaitis 
(M), Thomas Chlebina (J), Earl §. 
Clifton (J), Jack Jacob Cornell (J), 
Walter C. Curtiss (J), Chester Gabrael 
Ferens (J), Duncan B. Gardiner (M), 
Gordon A. Gettum (J), Charles Nor- 
man Haskins (M), John C. Holley (A), 
Ralph H. Isbrandt (M), George E. 
Kentis, Jr. (M), Max Frederick King 
(J), Ralph C. Lord, Jr. (J), Alexander 
Marderian (J), Samuel S. Meadows 
(M), Robert George Rajala (J), Donald 
Joseph Sachs (J), Theodore A. Schaad 
(M), Herbert Otto Heinrich Schmidt 
(M), J. F. Schraegle (M), James Victor 
Tierney, Jr. (J), Donald Graham 
Wright (J), Arthur P. Zaske, Jr. (J). 


Hawaii Section: Albert J. Bravo (A), 
David A. Fleming (A), John Ross 
Hughes (A), William Waring Ruddock 
(A). 


Indiana Section: W. S. Broffitt (M), Rob- 
ert Lee Cain (J), Arthur Walter 
Christy (J), W. O. Sweeny (M), Ar 
mand L. Thielker (J). 


Metropolitan Section: Eugene J. Bedell 
(A), Jack V. Casamassa (M), John M. 
Cole (J), Alan B. Gorman (M), Fred- 
erick J. Hart (J), Arthur S, Randak 
(M), Paul D. Rindfleisch (J), S. Merrill 
Skeist (J), Harold Reynolds Towers 
(J), Manuel Unterman (J), William 
Van Rosenbergh (M). 


Mid-Continent Section: Carl C. Barnes 
(A), James Thomas Overbey (J), Fred 
M. Winn, Jr. (J). 
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\ilwaukee Section: Bruce Edward Hover- 
son (J), Daniel R. Nettesheim (J), 
Henry Hice Wakeland (J), Max D. 
Wolff (M). 


Mohawk-Hudson Group: James C. Galla- 
gher (A). ‘ 


New England Section: Victor J. Baxt (M), 
David Allen Hoffman (J), James H. 
McManus (A), E, Earle Whitney (A): 


Northern California Section: Eldon C. Beagle 
(J), J. Elwood Fratis (M), Fred C. 
Hall (A), Ernest L. Hargrove (A), 
Harold H. Hunt (A), Harry G. Nagel 
(A), Harold Eugene Stoner (J). 


Northwest Section: (Miss) Betty La Rue 
Bunte (J), Willis Arthur East (J). 


Oregon Section: John Thomas Roberts 
(A). 


Philadelphia Section: A. W. Bass, Jr. (M), 
Joseph A. Daley, Jr. (J), Maurice A. 
Hutelmyer (M), Lewis Frank Smith 
(M). 


St. Louis Section: Thomas R. Magowan 
(A). 


Salt Lake Group: Robert Derrill Taylor 
(A), 


Southern California Section: Alex Bertea 
(M), Frederick Arthur Dobbratz (J), 
William L. Duval (J), Herman §S. Fleck 
(M), Kingdon Kerr (M), George Mc- 
Laren (A), Duncan K. MacLennan (A), 
Virgil F. Simonick (M). 


Southern New England Section: Russell 
Frederick Bray, Jr. (J), Robert C. 
Duffie (J), Lawrence M. Rogers (J). 


Spokane Intermountain Section: Fulton 


Clement McInerney (J). 


Texas Section: Richard A. Flume, Jr. (J), 
Robert Herrick Kolb (J), Helmuth O. 
Saur (A). 


Twin City Section: Virgil Howard John- 
son (J), Carroll M. Martenson (J). 


Virginia Section: Leroy P. Amick (M), 


E. W. Jones (A), Charles L. Young 
(A). 


Washington Section: Ensign Marshall Al- 
len Ricker (J), Charles Harrison 
Warner (A). 


Western Michigan Section: Robert H. San- 
born (J). 


Wichita Section: Harry R. Soderstrom 
(M). 


Outside Section Territory: Max Dach (M), 
Howard W. EHiser (A), Abraham Jacob- 
son (A), Richard Ernst James (J), 
Everett Malcolm Johnson (J), Carl 
DeWalt Lynn (J), John C. Miles (M), 
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Robert B. Pennington (A), Frank 
Joseph Roehrenbeck (J), Milton V. 
Smith (A), Raymond B. Smith (M). 


Foreign: Percy Scott Bramwell (FM), 
B.W.I.; William Glenn Burket (J), 
South Africa; Jack W. Dees (A), 
Egypt; Clarence Ferry (A), N.W.1.; 
Venceslas M. E, Fig] (FM), Czechoslo- 
vakia; Don Hunter (J), Australia; N. 
Gunnar Karlbom (FM), Sweden; John 
Thomas Krycho (A), Brazil; Justo A. 
Odriozola (A), Mexico; Hjalmar Strom 
(A), Finland; Noel Totti, Jr. (J), 
Puerto Rico. 


Applications Received 


The applications for membership received 


between Jan. 10, 1948, and Feb. 10, 1948, are 
listed below. 


Baltimore Section: Joseph John Gouza, 
John W. Thompson. 


British Columbia Group: Elliott G. Barber, 
Frederick Phillip 
Traeger, H. J. Williamson. 


Holmes, W. H. 








PALNUTS lock regular nuts holding trans- 
mission housing to engine. 


PALNUTS lock regular nuts on support 
for drive shoft tube. 


THE 


Detroit Sales Office: 
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5-213 General Motors Bidg., Detroit 2, Mich. 


PALNUT 


HEREVER a bolted assembly musf 
stay tight in service, add a PALNUT 
self-locking nut on top of the regular nut. 
Here are the advantages: 


® Holds regular nut and bolt to orig- 
inal tightness, under severest vibra- 
tion 

® Easy, fast assembly with hand or 
power drivers 

® Regular nut and PALNUT cost less 
than most other locknuts 

® Requires no more space 

® Unaffected by heat or oil 

® No damage to nut or nut seat 

® May be removed and re-used 


The unfailing security of PALNUT double- 
locking action is proved by the increasing 
use on connecting rods, brake parts, ex- 
haust manifolds, body hold down, front 
and rear engine mountings, etc. Send de- 
tails of your assembly for samples and 
data. 


Note: This ad describes the regular type 
self-locking PALNUT used as a locknut. 
Many other types available for use as self- 
locking load-carrying nuts for assembly of 
moulding, medallions, nameplates, etc. 


PALNUT COMPANY 


70 CORDIER ST., IRVINGTON 11, N. J. 





NUTS and FASTENERS 
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Buffalo Section: Huibert Jan Beke, Wal- 


ter Crafts, Henry J. Falkowski, G. 
Thomas French, Jr., James Richard 
Petters, Robert A. Schaefer, Damon L. 
Westcott. 


Canadian Section: John Crawford Annes- 
ley, W. Arch Bryce, Richard C. Cline, 
William Phillip Court, C. S. Finkle, 
George Ralph Giles, Alvin E. Jennings, 
Sidney S. Rogers, William Arthur 
Woodcock. 


Chicago Section: Paul F. Allmendinger, 
George Hauser Amberg, Bennis George, 


William Benefiel, Raymond F. Christo- 
pher, Jack E. Cole, Marvin W. Dundore, 
Irving Eugene Hand, C. F. Herman, 
Edward Charles Levit, Albert E. Mans- 
field, Jr., John R. McGuire, Henry 
Gunther Mueller, Frank W. Squire. 


Cincinnati Section: Harry E. Brazier, Fred 
W. Dries, Edward E. Strike. 


Cleveland Section: William P. Adams, 
Arthur P. Armington, Helmuth W. 
Engelman, Harold A. Hilgendorf, N. S. 
Nandeeswraiya, Millard A. Rhoads, 
Carl G. Russell, Harold Charles Schin- 


Ihe Bett Combination — 






The Johnson Self-Locking Tappet Screw 
is made from the finest Steel, accurately 
heat treated to give it toughness and long 
life. The flexible spring action of the dia- 
phragm holds the threads fully and rigidly 
seated at all times..‘™[he entire load is 
carried by the solid portion of the screw. 

The Johnson Self-Locking Tappet Screw 
has no leading edges and is not self-tap- 
ping. Effectiveness is maintained through 


any number of adjustments. 


On 


MUSKEGON 
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ADJUSTABLE \ 
TAPPETS 
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SELF-LOCKING 
TAPPET SCREW 








Write ‘ today for 
the latest Johnson 
TAPPET BULLETIN. 


INC. 
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dler, Edward Wilson, Paul Smith 
Thomas C. Spase, Paul C. Taylor, Rob. 
ert E. Witter, George W. Wolff. 


Dayton Section: Ralph James Hooker, 
Paul H. Mader, William A. McDorman. 


Detroit Section: John S. Andrews, John 
Spencer Arend, Gayle H. Bowers, Ray- 
mond Frank Brozek, John R. Buckles, 
Darnall Burks, Roland H. Burks, 
Jerome §S. Buzzard, Daniel A. Damm, 
Edward James Delahanty, Carl H. 
Exselsen, Chester J. Gorezyca, Fred- 
eric Joseph MHaberkern, Arthur N, 
Haskell, Sidney S. Hatch, Edward J, 
Herbenar, Franklin R. Hight, Frank C, 
Holt, Burke M. Hyde, Jr., Thor 8S. John- 
son, Walter E. Jominy, Wilson A. 
Jones, Albert T. Kelly, A. E. Kilpela, 
Hart M. King, John Peter Lekas, 
Charles C. Maynard, Richard J. Mc- 


Cafferty, Ray J. Miller, T. Edward 
Nelson, Harold T. Niles, Earl y, 
Olgren, Hiram R. Pacific, Von D. 


Polhemus, R. W. Rockefeller, Wilbur J. 
Sherrin, Burness Sprague, Robert F, 
Thomson, Louis H. VanDike, Jr, 
Arthur H. Zeitz, Jr. 


Hawaii Section: Harvey P. Dawrs, Thoral 
E. Gilland, Lloyd Lowery. 


Metropolitan Section: Julius Agin, Robert 
M. Bram, Eugene P. Burden, Joseph J. 
Burke, Robert E. Carbauh, Donald A. 
Howes, M. J. Johnson, Ben Karp, 
Thomas M. Mahoney, Ralph T. Millet, 
Louis F. Muller, Jr., Richard Edmund 
Robinson, Henry Scharf. 


Mid-Continent Section: Walter H. Esser. 


Milwaukee Section: Harry C. Eckles, Wil- 
liam Anthony Grambo, Walter Carl 
Kroening, Timothy Medard Lawler, Jr., 
Edmund J. Pobar, Thomas Evander 
White. 


Mohawk-Hudson Group: Dean L. Fisher, 
C. Eugene Lopez. 


New England Section: James Harry Ostis. 


Northern California Section: Harry D. Mahr, 
Lioyd T. McMahon, John Torik, Oliver 
Clare Whitaker. 


Northwest Section: Robert Leonard Cou- 
ture, George Ernie Murry, Louis W. 
Schroeder. 


Oregon Section: Louis S. Kuhn, Glenn E. 
Stevenson. 


Philadelphia Section: Toshiyuki Fukushima, 
Orian Samuel Reasor, Jr., F. Thomas 
Snyder. 


Pittsburgh Section: Earl H. Davidson, Mil- 
ton R. Rearick. 


St. Louis Section: Albert D. Trager. 


Southern California Section: Anthony V. 


Gentile, Harvey Frederick Gerwig, J. 
Kenneth Kennelly, Ray Lawrence 
James L. Mahon, Harry Pappas, Jr 
Robert A. Seling. 


Southern New England Section: John Craig, 
Thomas E. 


Jr., David L. DeWolfe, 
Zeerip. 
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Syracuse Section: G. James Alaback. 


Virginia Section: R. L. Brown, Jr., Patrick 
E. Garner H. Y. VanFossen. 


Washington Section: Robert F. Harvey. 
Western Michigan Section: Marvin J. Hui- 
zenga, William B. Jerow, John K. 
Keating, Jr., Julian J. Sykes, Jr. 


Wichita Section: Del Roskam, Merven E. 
Spencer. 


Outside of Section Territory: Chuck Bach- 
rach, R. E. Flanders, Emil F. Jirsa, 
Vernon S. Peterson, R. W. Robinson, 
John P. Smeekens, Bryan Hal Standley, 
John P. Townsend, Lowell R. Whitla. 


Foreign: W. Leland Archer, Manila, 
P. I.; Erie Anstee Beecroft, England; 
George Charles Dutton, England; 
Edgar George Gray, England; H. M. 
Meier Mattern, Holland; Robert Wil- 
liam Robinson, Brazil; John Williams, 
England, 








LARGE DRIVING AREA 





MINIMUM INERTIA 


PORMURAAEOEULD x Anti-friction ROLLER 
HIGH TORQUE CAMS — an exclusive feature 

— make ROCKFORD Over- 
POSITIVE ENGAGEMENT seeienie Ove 


Center CLUTCH operation ex- 


tremely easy. A light pressure, 


SMOOTH RUNNING lever-controlled, toggle-joint 
INFREQUENT PVE a: tMe arrangement moves the high 


point ofthe cams '‘‘overcenter’’. 





Send for This 
Handy Bulletin 
Shows typ- s0earen9 


ical instal- 
lations of 
ROCKFORD 
CLUTCHES and POWER 
TAKE-OFFS. Contains 
diagrams of unique 
applications. Furnishes 
capacity tables, 
dimensions and 
complete spec- 
ifications. 








BORG. 


ROCKFORD CLUTCH DIVISION wits 


316 Catherine Street, Rockford, lilinois, U-S.A. 
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Change of Addressitt 


ey 





So that your SAE mail will reach you with the 
least possible delay please keep SAE Head. 
quarters and the Secretary of your local See. 
tion or Group advised of any changes in your 
address. Such notices should be sent jg, 


1. Society of Automotive Engineers, Inc., 29 
West 39th St., New York 18, N. Y, 


2. The Secretary or Assistant Secretary of 
your Section or Group at the address; | 
listed below: 


* Baltimore 

R. D. Taber, Koppers Co., American 
Hammered Piston Ring Division, Bush | 
& Hamburg Sts., Baltimore 3, Md. 


* Buffalo 
L. D. Bevan, Bell Aircraft Corp, 
P.O. Box 1, Buffalo, N. Y. 


* Canadian 

C. E. Phillips, Perfect Circle (Co, 
Ltd., 175 Wicksteed Ave., Leaside, Ont, 
Canada. 


* Central Illinois 

I. E. Howard, Phillips Petroleum 
Co., 2520 S. Washington St., Peoria §, 
Il. 


* Chicago 

F. E. Ertsman, Hendrickson Moter 
Truck Co., 3538 S. Wabash Ave., Chicago, 
Il. 


© Cincinnati 

W. A. Kimsey, R. K. LeBlond Ma- 
chine Tool Co., Madison Ave. & Ed 
wards Road, Cincinnati 8, Ohio. 


* Cleveland 
(Miss) C. M. Hill, 7016 Euclid Ave. 
Cleveland 3, Ohio. 











* Dayton 

D. D. Bowe, Aeroproducts Division, 
GMC, Municipal Airport, Dayton 1 
Ohio. 


* Detroit 

(Mrs.) S. J. Duvall, Detroit Office, 
SAE, 100 Farnsworth Ave., Detroit 2, 
Mich. 


¢ Hawaii 

J. C. McLaughlin, 525% 18th St, 
US Naval Housing, Area 3, Pearl Har- 
bor, T. H. 


* Indiana 


R. P. Atkinson, Allison 
GMC, Indianapolis, Ind. 


Division, 


* Kansas City 

H. F. Twyman, Civil Aeronautics A@ 
ministration Building, City Hall, Room 
803, Kansas City, Mo. 


* Metropolitan 

(Miss) J. A. McCormick, Society of 
Automotive Engineers, 29 West 39th 
St., New York 18, N. Y. 


cont. on p. 100 
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